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7KLV VWXG\ ZDV FDUULHG RXW EHWZHHQ  DQG  LQ FROODERUDWLRQ ZLWK WKH 7DPSHUH 
8QLYHUVLW\ 8QLYHUVLW\ RI 7XUNX 7DPSHUH 8QLYHUVLW\ +RVSLWDO 7XUNX 8QLYHUVLW\ 
+RVSLWDO DQG WKH 7XUNX XQLW RI )LQQLVK 6WXGHQW +HDOWK 6HUYLFH )XQGLQJ IRU WKLV 
WKHVLV ZDV UHFHLYHG IURP WKH (OOD DQG *HRUJH (KUQURRWK )RXQGDWLRQ VWDWH UHVHDUFK 
IXQGLQJ WKH 7DPSHUH 6FLHQWLILF )RXQGDWLRQ DQG WKH )DFXOW\ RI 6RFLDO 6FLHQFHV RI 
7DPSHUH 8QLYHUVLW\ 7KDQN \RX IRU PDNLQJ LW SRVVLEOH WR IRFXV RQ UHVHDUFK 
, ZRXOG OLNH WR H[WHQG P\ VLQFHUH JUDWLWXGH WR DOO RI \RX ZKR KDYH KHOSHG DQG 
DGYLVHG PH GXULQJ WKLV SURFHVV , FRXOG QRW KDYH GRQH WKLV UHVHDUFK ZLWKRXW VXSSRUW 
IURP P\ VXSHUYLVRU 3URIHVVRU 0DUWWL 7 7XRPLVWR +H KDV JXLGHG ERWK WKH SODQQLQJ 
FRQGXFWLQJ DQG UHSRUWLQJ RI WKLV VWXG\ :LWKRXW KLV H[SHUWLVH WKLV VWXG\ ZRXOG KDYH 
ODFNHG YDOXDEOH WKHPHV PHWKRGV DQG LQVLJKWV ZKLFK KDYH RSHQHG XS D QHZ ZD\ RI 
ORRNLQJ LQWR WKLV UHVHDUFK ILHOG , ZRXOG DOVR OLNH WR WKDQN P\ VHFRQG VXSHUYLVRU 
3URIHVVRU 5DLPR /DSSDODLQHQ IRU YDOXDEOH IHHGEDFN )XUWKHUPRUH QRQH RI WKLV 
ZRXOG KDYH EHHQ SRVVLEOH ZLWKRXW 'U $QQD/LLVD 6YHGVWU|P2ULVWR ZKR LV ERWK 
WKH OHDGHU RI WKH UHVHDUFK SURMHFW RQ RUWKRJQDWKLF SDWLHQWV P\ FROODERUDWRU DQG P\ 
GHDU PXP 7KDQN \RX IRU \RXU FRQVWDQW VXSSRUW JXLGDQFH DQG SDWLHQFH $OVR P\ 
FROODERUDWRUV LQ 6WXGLHV ,, DQG ,,, 'U 7HUR 6RXNND 'U 7LPR 3HOWRPlNL VWDWLVWLFLDQ 
7RPPL .DXNR DQG VWDWLVWLFLDQ 0LPPL 7ROYDQHQ KDYH SURYLGHG LQYDOXDEOH KHOS DQG 
DGYLFH 7DUX0DLMD 3HOWRQHQ DQG 3LLWX 2NVDQHQ KDYH EHHQ NH\ SHUVRQV LQ DUUDQJLQJ 
GDWD FROOHFWLRQ DW KRVSLWDOV , DOVR ZLVK WR WKDQN WKH SUHH[DPLQHUV .LUVL +RQNDODPSL 
DQG 3HUWWL 3LUWWLQLHPL IRU WKHLU YDOXDEOH FRPPHQWV 
7KH WHQ \HDUV , KDYH VSHQW ZRUNLQJ RQ WKLV KDYH UHTXLUHG TXLWH D GHDO RI 
VFKHGXOLQJ DQG VWUDQJH ZRUNLQJ KRXUV , ZRXOG QRW KDYH FRPSOHWHG WKLV ZLWKRXW P\ 
ZKROH IDPLO\ DQG IULHQGV ZKR KDYH VXSSRUWHG PH DQG NHSW PH JRLQJ 
LY 
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2UWKRJQDWKLF WUHDWPHQW FRPELQLQJ RUWKRGRQWLFV DQG VXUJHU\ DLPV DW FRUUHFWLQJ 
VHYHUH GHQWRIDFLDO GLVFUHSDQFLHV DQG LPSURYLQJ SDWLHQWV· TXDOLW\ RI OLIH  6HYHUDO 
IDFWRUV PRWLYDWH SDWLHQWV WR VHHN WKLV WUHDWPHQW DV VHYHUH GHQWRIDFLDO GLVFUHSDQFLHV 
DIIHFW SDWLHQWV· RUDO KHDOWK DQG IXQFWLRQ DQG SV\FKRVRFLDO ZHOOEHLQJ 7KLV WKHVLV 
DLPHG DW DQDO\]LQJ SDWLHQWV· SV\FKRVRFLDO ZHOOEHLQJ EHIRUH GXULQJ DQG DIWHU 
RUWKRJQDWKLF WUHDWPHQW XVLQJ D SURVSHFWLYH VWXG\ GHVLJQ 
$ V\VWHPDWLF OLWHUDWXUH UHYLHZ RQ RUWKRJQDWKLF SDWLHQWV· PRWLYDWLRQ IRU WUHDWPHQW 
SV\FKRVRFLDO ZHOOEHLQJ DQG VDWLVIDFWLRQ ZLWK WUHDWPHQW RXWFRPH ZDV FRQGXFWHG 
$FFRUGLQJ WR WKH LQFOXGHG VWXGLHV Q  WKH PDLQ PRWLYHV IRU WUHDWPHQW ZHUH 
LPSURYHPHQWV LQ WKH VWRPDWRJQDWKLF V\VWHP VHOIFRQILGHQFH DQG DSSHDUDQFH 
3V\FKRVRFLDO ZHOOEHLQJ ZDV HYDOXDWHG XVLQJ D UDQJH RI TXHVWLRQQDLUHV DQG ZLWK 
YDU\LQJ GDWD FROOHFWLRQ SRLQWV 2YHUDOO RUWKRJQDWKLF SDWLHQWV GLG QRW H[SHULHQFH 
SV\FKLDWULF V\PSWRPV WR D JUHDWHU GHJUHH WKDQ RWKHUV 7KH YDVW PDMRULW\ RI SDWLHQWV 
ZHUH VDWLVILHG ZLWK WUHDWPHQW RXWFRPH 
3URVSHFWLYH RUWKRJQDWKLF SDWLHQWV· SV\FKRVRFLDO ZHOOEHLQJ ZDV FRPSDUHG WR WKDW 
RI \RXQJ DGXOWV ZLWKRXW RUWKRJQDWKLF WUHDWPHQW QHHG 'DWD ZDV FROOHFWHG ZLWK 
TXHVWLRQQDLUHV HYDOXDWLQJ SV\FKLDWULF V\PSWRPV 6\PSWRP &KHFNOLVW VHOI
HVWHHP 5RVHQEHUJ 6HOI(VWHHP 6FDOH SV\FKRORJLFDO IOH[LELOLW\ $FFHSWDQFH DQG 
$FWLRQ 4XHVWLRQQDLUH ,, FRQGLWLRQVSHFLILF TXDOLW\ RI OLIH 2UWKRJQDWKLF 4XDOLW\ RI 
/LIH 4XHVWLRQQDLUH DQG ERG\ LPDJH ERG\ LPDJH TXHVWLRQQDLUH $OVR SDWLHQWV· 
DVVHVVHG WKHLU GDLO\ HPRWLRQV ZLWK D VWUXFWXUHG GLDU\ DQG JUDGHG WKHLU RZQ GHQWDO 
DSSHDUDQFH RQ D VFDOH IURP  WR  $HVWKHWLF &RPSRQHQW RI WKH ,QGH[ RI 
2UWKRGRQWLF 7UHDWPHQW 1HHG 'DWD ZDV FROOHFWHG EHIRUH EHJLQQLQJ WUHDWPHQW 0RVW 
RI WKH SDWLHQWV FRSHG ZHOO ZLWK WKHLU GHQWRIDFLDO GHIRUPLWLHV GHVSLWH H[SHULHQFLQJ 
HYLGHQW PDVWLFDWRU\ SUREOHPV $PRQJ WKH SDWLHQWV ZKR JUDGHG WKHLU GHQWDO 
DSSHDUDQFH DV ZRUVH TXDOLW\ RI OLIH DQG ERG\ LPDJH ZHUH ORZHU WKDQ DPRQJ FRQWUROV 
6HOIHVWHHP DQG SV\FKRORJLFDO IOH[LELOLW\ GLG QRW GLIIHU EHWZHHQ SDWLHQWV DQG FRQWUROV 
2UWKRJQDWKLF SDWLHQWV· SV\FKRVRFLDO ZHOOEHLQJ ZDV HYDOXDWHG LQ  WUHDWPHQW 
SKDVHV EHIRUH WUHDWPHQW 7 DIWHU ILUVW RUWKRGRQWLF H[DPLQDWLRQ 7 IURP  ZHHNV 
WR  PRQWKV DIWHU SODFHPHQW RI IL[HG RUWKRGRQWLF DSSOLDQFHV 7 ² ZHHNV EHIRUH 
RUWKRJQDWKLF VXUJHU\ 7  ZHHNV DIWHU VXUJHU\ 7 DQG  \HDU DIWHU VXUJHU\ 7 
YL 
&RQWURO JURXS GDWD ZDV FROOHFWHG DW WLPH SRLQWV FRUUHVSRQGLQJ WR SDWLHQWV· 7 7 
DQG 7  7KH UHVXOWV LQGLFDWHG WKDW WUHDWPHQW SURGXFHG LPSURYHPHQWV LQ SDWLHQWV· 
SV\FKRVRFLDO ZHOOEHLQJ ZLWK UHJDUG WR FRQGLWLRQVSHFLILF TXDOLW\ RI OLIH ERG\ LPDJH 
DQG SV\FKLDWULF V\PSWRPV 7KH UHVXOWV UHJDUGLQJ SDWLHQWV· SV\FKRVRFLDO ZHOOEHLQJ 
ZHUH HTXDO WR RU HYHQ EHWWHU WKDQ IRU FRQWUROV  \HDU DIWHU VXUJHU\  
,Q WKH IXWXUH SURVSHFWLYH VWXGLHV ZLWK ERWK JHQHUDO PHDVXUHV RI SV\FKRORJLFDO 
ZHOOEHLQJ DQG FRQGLWLRQVSHFLILF PHDVXUHV DUH QHHGHG WR EHWWHU XQGHUVWDQG WKH ORQJ
WHUP HIIHFWV RI WUHDWPHQW )XUWKHUPRUH LQ DGGLWLRQ WR TXHVWLRQQDLUHV DOVR VWUXFWXUHG 
GLDULHV ZRXOG EULQJ QHZ LQIRUPDWLRQ DERXW SDWLHQWV· HPRWLRQV LQ WKHLU GDLO\ OLYHV 
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+DPSDLGHQ RLNRPLVKRLWRD MD OHLNNDXVKRLWRD \KGLVWlYl QV RUWRJQDDWWLQHQ KRLWR 
WlKWll YDNDYLHQ OHXNRMHQ YlOLVWHQ MD KDPPDVNDDUWHQ YlOLVWHQ HSlVXKWLHQ NRUMDDPLVHHQ 
MD SRWLODLGHQ HOlPlQODDGXQ NRKHQWDPLVHHQ 9DNDYDW OHXNRMHQ MD KDPPDVNDDUWHQ 
YlOLVHW HSlVXKGDW YDLNXWWDYDW SRWLODLGHQ VXXQ WHUYH\WHHQ MD WRLPLQWDDQ VHNl 
SV\NRVRVLDDOLVHHQ K\YLQYRLQWLLQ 7lPlQ YlLW|VNLUMDWXWNLPXNVHQ WDUNRLWXNVHQD ROL 
DQDO\VRLGD SURVSHNWLLYLVHOOl WXWNLPXVDVHWHOPDOOD SRWLODLGHQ SV\NRVRVLDDOLVWD 
K\YLQYRLQWLD HQQHQ KRLWRD KRLGRQ DLNDQD MD KRLGRQ MlONHHQ  
2UWRJQDDWWLVWHQ SRWLODLGHQ KRLWRRQ KDNHXWXPLVHQ V\LVWl SV\NRVRVLDDOLVHVWD 
K\YLQYRLQQLVWD MD W\\W\YlLV\\GHVWl KRLGRQ ORSSXWXORNVHHQ WHKWLLQ V\VWHPDDWWLQHQ 
NLUMDOOLVXXVNDWVDXV 7XWNLPXNVHHQ PXNDDQ RWHWWXMHQ DUWLNNHOLHQ Q  PXNDDQ 
WlUNHLPPlW WHNLMlW KRLWRRQ KDNHXWXPLVHOOH ROLYDW SXUHQQDQ WRLPLQQDQ 
LWVHOXRWWDPXNVHQ MD XONRQl|Q SDUDQWXPLQHQ 3V\NRVRVLDDOLVWD K\YLQYRLQWLD DUYLRLWLLQ 
WXWNLPXNVLVVD YDLKWHOHYLOOD PHQHWHOPLOOl MD PLWWDXVDLNDWDXOXLOOD .RNRQDLVXXWHQD 
RUWRJQDDWWLVHW SRWLODDW HLYlW NRNHQHHW PXLWD HQHPSll SV\NLDWULVLD RLUHLWD (QHPPLVW| 
SRWLODLVWD ROL W\\W\YlLVLl KRLGRQ ORSSXWXORNVHHQ  
7XOHYLHQ RUWRJQDDWWLVWHQ SRWLODLGHQ SV\NRVRVLDDOLVWD K\YLQYRLQWLD YHUUDWWLLQ WlWl 
KRLWRD WDUYLWVHPDWWRPLHQ QXRUWHQ DLNXLVWHQ SV\NRVRVLDDOLVHHQ K\YLQYRLQWLLQ 
7XWNLPXVDLQHLVWR NHUlWWLLQ N\VHO\ORPDNNHLOOD MRWND DUYLRLYDW SV\NLDWULVLD RLUHLWD 
6\PSWRP &KHFNOLVW  LWVHWXQWRD 5RVHQEHUJ 6HOI(VWHHP 6FDOH SV\NRORJLVWD 
MRXVWDYXXWWD $FFHSWDQFH DQG $FWLRQ 4XHVWLRQQDLUH ,, WHUYH\GHQWLODVSHVLILl 
HOlPlQODDWXD 2UWKRJQDWKLF 4XDOLW\ RI /LIH 4XHVWLRQQDLUH MD NHKRQNXYDD /LVlNVL 
SRWLODDW DUYLRLYDW SlLYLWWlLVLl WXQWHLWDDQ VWUXNWXURLGXQ SlLYlNLUMDQ DYXOOD MD DUYLRLYDW 
KDPSDLVWRQVD XONRQlN|l DVWHLNROOD \KGHVWl N\PPHQHHQ $LQHLVWR NHUlWWLLQ HQQHQ 
KRLGRQ DONXD 6XXULQ RVD SRWLODLVWD VHOYL\W\L K\YLQ OHXNRMHQ HSlVXKGDQ NDQVVD YDLNND 
VH DLKHXWWL YDLNHXNVLD HVLPHUNLNVL KDXNDWHVVD MD SXUHVNHOOHVVD (OlPlQODDWX MD 
NHKRQNXYD ROLYDW YHUURNHLWD KHLNRPSLD QLLOOl SRWLODLOOD MRWND DUYLRLYDW KDPSDLVWRQVD 
XONRQl|Q KXRQRPPDNVL ,WVHWXQWR MD SV\NRORJLQHQ MRXVWDYXXV HLYlW HURQQHHW 
SRWLODLGHQ MD YHUURNHLGHQ YlOLOOl  
3RWLODLGHQ SV\NRVRVLDDOLVWD K\YLQYRLQWLD DUYLRLWLLQ KRLGRQ NXXGHVVD YDLKHHVVD 
HQQHQ KRLWRD 7 HQVLPPlLVHQ RUWRGRQWWLVHQ WDUNDVWXNVHQ MlONHHQ 7 NXQ 
NLLQWHlW RLNRPLVNRMHHW ROLYDW ROOHHW VXXVVD  YLLNNRD  NXXNDXWWD 7  YLLNNRD 
YLLL 
HQQHQ RUWRJQDDWWLVWD OHLNNDXVWD 7  YLLNNRD OHLNNDXNVHQ MlONHHQ 7 MD YXRVL 
OHLNNDXNVHQ MlONHHQ 7 9HUURNHLGHQ DLQHLVWR NHUlWWLLQ SRWLODLGHQ 
DLQHLVWRQNHUXXKHWNLl 7 7 MD 7 YDVWDDYLQD DMDQNRKWLQD 7XORNVHW YLLWWDVLYDW VLLKHQ 
HWWl KRLGRQ VHXUDXNVHQD SRWLODLGHQ WHUYH\GHQWLODVSHVLIL HOlPlQODDWX MD NHKRQNXYD 
SDUDQLYDW MD SV\NLDWULVHW RLUHHW YlKHQLYlW .RNRQDLVXXWHQD SRWLODLGHQ 
SV\NRVRVLDDOLQHQ K\YLQYRLQWL Ql\WWl\W\L \KWl K\YlQl WDL MRSD SDUHPSDQD NXLQ 
YHUURNHLGHQ  
+RLGRQ SLWNlNHVWRLVWHQ YDLNXWXVWHQ \PPlUWlPLVHNVL WXOHYDLVXXGHVVD WDUYLWDDQ 
OLVll SURVSHNWLLYLVLD WXWNLPXNVLD MRLVVD K\|G\QQHWllQ VHNl SV\\NNLVWl K\YLQYRLQWLD 
ODDMHPPLQ DUYLRLYLD PHQHWHOPLl HWWl WHUYH\GHQWLODVSHVLIHMl PHQHWHOPLl /LVlNVL 
VWUXNWXURLWXMHQ SlLYlNLUMRMHQ K\|G\QWlPLQHQ Wl\GHQWlYlQl WXWNLPXVPHQHWHOPlQl 
OLVll \PPlUU\VWl QLLVWl WXQWHLVWD MRLWD SRWLODDW NRNHYDW MRNDSlLYlLVHVVl HOlPlVVllQ 
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  7KH FRQFHSW RI RUWKRJQDWKLF WUHDWPHQW   
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/LVWRI)LJXUHV
)LJXUH  &RQWURO JURXS DQG SDWLHQW JURXS VDPSOH VL]HV DW GLIIHUHQW SKDVHV RI 
VWXG\ 
)LJXUH  6&/ VXEVFDOH VFRUHV DW GLIIHUHQW WUHDWPHQW SKDVHV IRU SDWLHQWV 
SDUWLFLSDWLQJ LQ 7 
)LJXUH  56(6 DQG $$4,, IRU SDWLHQWV LQFOXGHG LQ 7 DW GLIIHUHQW WLPH SRLQWV 
DQG IRU FRQWUROV DW 7 
)LJXUH  24/4 VXP VFRUH ERG\ LPDJH DQG IDFLDO ERG\ LPDJH IRU SDWLHQWV 
LQFOXGHG LQ 7 DW GLIIHUHQW WLPH SRLQWV DQG IRU FRQWUROV DW 7 
)LJXUH  24/4 VXEVFDOH PHDQ VFRUHV DW GLIIHUHQW WUHDWPHQW SKDVHV IRU SDWLHQWV 
SDUWLFLSDWLQJ LQ 7  
)LJXUH  3DWLHQWV· VXEMHFWLYH HYDOXDWLRQ RI GHQWDO DSSHDUDQFH DQG RUWKRJQDWKLF 
TXDOLW\ RI OLIH VXP VFRUH PHDQV DW GLIIHUHQW WUHDWPHQW SKDVHV  
 
/LVWRI7DEOHV
7DEOH  0RWLYDWLQJ )DFWRU *URXSV DQG )DFWRUV IRU 7UHDWPHQW  
7DEOH  (IIHFW 6L]HV IRU 3V\FKRVRFLDO 0HDVXUHV 
[L 
$%%5(9,$7,216
$$4,, $FFHSWDQFH DQG $FWLRQ 4XHVWLRQQDLUH ,, 
$& RI ,271 $HVWKHWLF &RPSRQHQW RI WKH ,QGH[ RI 2UWKRGRQWLF 7UHDWPHQW 
1HHG 
24/4 2UWKRJQDWKLF 4XDOLW\ RI /LIH 4XHVWLRQQDLUH 
56(6 5RVHQEHUJ 6HOI(VWHHP 6FDOH 
6&/ 6\PSWRP &KHFNOLVW 
 
[LL 
 
[LLL 
25,*,1$/38%/,&$7,216
$ODQNR 2 6YHGVWU|P2ULVWR $/ 	 7XRPLVWR 0 7  3DWLHQWV
 
SHUFHSWLRQV RI RUWKRJQDWKLF WUHDWPHQW ZHOOEHLQJ DQG 
SV\FKRORJLFDO RU SV\FKLDWULF VWDWXV D V\VWHPDWLF UHYLHZ $FWD 
2GRQWRORJLFD 6FDQGLQDYLFD   
$ODQNR 2 6YHGVWU|P2ULVWR $/ 3HOWRPlNL 7 .DXNR 7 	 7XRPLVWR 0 7 
 3V\FKRVRFLDO ZHOOEHLQJ RI SURVSHFWLYH RUWKRJQDWKLFVXUJLFDO 
SDWLHQWV $FWD 2GRQWRORJLFD 6FDQGLQDYLFD   
$ODQNR 2 7XRPLVWR 0 7 3HOWRPlNL 7 7ROYDQHQ 0 6RXNND 7 	 6YHGVWU|P
2ULVWR $/  $ ORQJLWXGLQDO VWXG\ RI FKDQJHV LQ SV\FKRVRFLDO 
ZHOOEHLQJ GXULQJ RUWKRJQDWKLF WUHDWPHQW ,QWHUQDWLRQDO -RXUQDO RI 
2UDO DQG 0D[LOORIDFLDO 6XUJHU\  
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 ,1752'8&7,21
 7KHFRQFHSWRIRUWKRJQDWKLFWUHDWPHQW
2UWKRJQDWKLF WUHDWPHQW LV D SURFHGXUH XVHG WR FRUUHFW VHYHUH GHQWRIDFLDO 
GLVFUHSDQFLHV HJ VHYHUH $QJOH &ODVV ,, RU &ODVV ,,, PDORFFOXVLRQ IDFLDO DV\PPHWU\ 
WKDW FDQQRW EH WUHDWHG ZLWK FRQYHQWLRQDO RUWKRGRQWLFV DORQH %HUJNXOOD HW DO  
&XQQLQJKDP 	 -RKDO  ,W LV D FRPELQDWLRQ RI RUWKRGRQWLF WUHDWPHQW DQG 
PD[LOORIDFLDO VXUJHU\ &XQQLQJKDP 	 -RKDO  3URIILW 	 :KLWH  6WURKO 	 
9LWNXV  7KH VWDQGDUG SURFHGXUH LQFOXGHV WKUHH VWDJHV  SUHVXUJLFDO 
RUWKRGRQWLFV WKDW DLPV DW UHYHUVLQJ GHQWDO DGDSWDWLRQV DQG DOLJQLQJ RI GHQWDO DUFKHV 
 VXUJHU\ WKDW LV SHUIRUPHG WR FRUUHFW VNHOHWDO GLVFUHSDQFLHV HJ DV\PPHWULHV DQG 
MDZ UHODWLRQVKLSV DQG  SRVWVXUJLFDO RUWKRGRQWLFV %HUJNXOOD HW DO  3URIILW 	 
:KLWH  WR UHILQH WKH RFFOXVLRQ 6WURKO 	 9LWNXV  7KH DFKLHYHG RFFOXVDO 
RXWFRPH LV PDLQWDLQHG GXULQJ WKH ILQDO UHWHQWLRQ SHULRG 3URIILW 	 :KLWH   
7KH GXUDWLRQ RI SUHVXUJLFDO RUWKRGRQWLFV LV HVWLPDWHG WR YDU\ IURP  WR  
PRQWKV %HUJNXOOD HW DO  /XWKHU 0RUULV 	 .DUQH]L  3DXQRQHQ 
+HOPLQHQ 	 3HOWRPlNL  DQG WKH UHFXSHUDWLRQ SHULRG DIWHU RUWKRJQDWKLF 
VXUJHU\ IURP  WR  ZHHNV %HUJNXOOD HW DO  &XQQLQJKDP 	 -RKDO  
$FFRUGLQJ WR WKH V\VWHPDWLF OLWHUDWXUH UHYLHZ E\ -ęGU]HMHZVNL 6PHNWDOD 6SRUQLDN
7XWDN DQG 2OV]HZVNL  WKH PRVW FRPPRQ FRPSOLFDWLRQV UHODWHG WR 
RUWKRJQDWKLF VXUJHU\ DUH QHUYH LQMXU\  DOWHUDWLRQV LQ VHQVLWLYLW\  
WHPSRURPDQGLEXODU MRLQW SUREOHPV  DQG KDHPRUUKDJH  
3RVWVXUJLFDO RUWKRGRQWLFV VKRXOG RSWLPDOO\ EH FRPSOHWHG LQ  WR  PRQWKV 3URIILW 
	 :KLWH  DOWKRXJK LW RIWHQ WDNHV ORQJHU /XWKHU HW DO  3DXQRQHQ HW DO 
 
+RZHYHU LW KDV EHHQ VXJJHVWHG WKDW RUWKRJQDWKLF WUHDWPHQW VKRXOG QRW RQO\ 
IRFXV RQ FRUUHFWLQJ GHYLDWLRQV IURP WH[W ERRN LGHDO RFFOXVLRQ RU FHUWDLQ DQDWRPLF 
PHDVXUHV EXW DOVR RQ LPSURYLQJ SDWLHQWV· TXDOLW\ RI OLIH 6RQJ 	 <DS  DV WKH 
VXFFHVV RI WKH WUHDWPHQW DOVR GHSHQGV RQ WKH PRWLYDWLRQV SHUFHSWLRQV DQG 
H[SHFWDWLRQV RI WKH SDWLHQW 6RK 	 1DUD\DQDQ   
  
 
 &RQVHTXHQFHVRIGHQWRIDFLDOGLVFUHSDQF\
'HQWRIDFLDO GLVFUHSDQFLHV DIIHFW RUDO KHDOWK DQG IXQFWLRQ DV ZHOO DV SV\FKRORJLFDO 
ZHOOEHLQJ 6RK 	 1DUD\DQDQ  7KHVH HIIHFWV DUH DSSDUHQW WKURXJKRXW OLIH 
&XQQLQJKDP 	 -RKDO  )RU H[DPSOH RUWKRJQDWKLF SDWLHQWV LQ )LQODQG KDYH 
UHSRUWHG YDULRXV V\PSWRPV VXFK DV KHDGDFKH IDFLDO SDLQ WHPSRURPDQGLEXODU MRLQW 
SUREOHPV DQG FKHZLQJ GLIILFXOWLHV 3DKNDOD 	 .HOORNRVNL  6YHGVWU|P2ULVWR 
(NKROP 7ROYDQHQ 	 3HOWRPlNL  &OLQLFDOO\ VHYHUH WHPSRURPDQGLEXODU 
G\VIXQFWLRQ 70' KDV EHHQ GLDJQRVHG LQ PRUH WKDQ KDOI RI WKHVH SDWLHQWV 3DKNDOD 
	 .HOORNRVNL  ODQG HW DO D  'LVVDWLVIDFWLRQ ZLWK ERWK IDFLDO DQG GHQWDO 
DSSHDUDQFH LQ RUWKRJQDWKLF SDWLHQWV LV FRPPRQ -RKQVWRQ +XQW %XUGHQ 
6WHYHQVRQ 	 +HSSHU  3DKNDOD 	 .HOORNRVNL  DQG SDWLHQWV KDYH EHHQ 
QRWHG WR KDYH H[FHVVLYH FRQFHUQV UHJDUGLQJ WKHLU KHDOWK DQG ERG\ %UXFROL 
5RGULTXH] \ %DHQD %RIIDQR 	 %HQHFK  3DWLHQWV GHVFULEH IHHOLQJ OHVV 
DWWUDFWLYH &DGRJDQ 	 %HQQXQ  *HU]DQLF -DJVFK 	 :DW]NH  GLIIHUHQW 
DQG DEQRUPDO &DGRJDQ 	 %HQQXQ   
,Q WKH UHYLHZ DUWLFOH E\ 7KRPSVRQ DQG .HQW  WKH SV\FKRORJLFDO LPSDFW RI 
FRQJHQLWDO RU DFTXLUHG GHIRUPLWLHV LQFOXGHG DQ[LHW\ GHSUHVVLRQ DQG ORZ VHOIHVWHHP 
2UWKRJQDWKLF SDWLHQWV KDYH EHHQ UHSRUWHG WR KDYH KLJKHU OHYHOV RI SV\FKLDWULF 
V\PSWRPV WKDQ KHDOWK\ FRQWUROV <DR =KRX 	 /L  7KH\ KDYH EHHQ QRWHG WR 
VXIIHU IURP DQ[LHW\ %UXFROL HW DO  &ROOLQV *RQ]DOHV *DXGLOOLHUH 6KUHVWKD 	 
*LURG  0RUH WKDQ RQH LQ IRXU SDWLHQWV KDYH KLJK OHYHOV RI WUDLW DQ[LHW\ ZKLOH 
WKH SHUFHQWDJH LV HYHQ KLJKHU  LQ SDWLHQWV ZLWK REMHFWLYHO\ GHILQHG VHYHUH IDFLDO 
GHIRUPLW\ DV FRPSDUHG WR WKH FRUUHVSRQGLQJ SHUFHQWDJH  LQ DGXOWV ZLWK QRUPDO 
RFFOXVLRQ DQG KDUPRQLRXV IDFHV .RYDOHQNR 6ODENRYVND\D 'URE\VKHYD 3HUVLQ 
'URE\VKHY 	 0DGGDORQH  3UHRSHUDWLYH VWDWH DQG WUDLW DQ[LHW\ KDV EHHQ 
IRXQG WR EH KLJKHU WKDQ SRVWRSHUDWLYH 6FDULRW HW DO  +RZHYHU $O%LWDU DQG 
$O$KPDG  KDYH IRXQG SUHRSHUDWLYH SDWLHQWV WR VXIIHU OHVV WKDQ FRQWUROV IURP 
GHQWDO WUHDWPHQW DQ[LHW\ ZKLFK DFFRUGLQJ WR WKH DXWKRUV FRXOG EH GXH WR SDWLHQWV 
JHWWLQJ PRUH IDPLOLDU ZLWK WKHLU GHQWLVW DQG PRUH XVHG WR WKH RUWKRGRQWLF WUHDWPHQW 
'HQWDO DQ[LHW\ ZDV DVVRFLDWHG ZLWK WKH WRWDO QXPEHU RI WUDXPDWLF OLIH HYHQWV LQ ERWK 
SUH DQG SRVWVXUJLFDO SDWLHQWV :LWK UHJDUG WR GHSUHVVLRQ PRVW SDWLHQWV GR QRW VXIIHU 
IURP GHSUHVVLRQ SUHVXUJLFDOO\ GH ÉYLOD GH 0RORQ /RIIUHGR 0DVVXFDWR 	 +RFKXOL
9LHLUD  EXW SUHVXUJLFDO SDWLHQWV KDYH UHSRUWHG PRUH V\PSWRPV WKDQ WKH JHQHUDO 
  
SRSXODWLRQ 7DNDWVXML .RED\DVKL .RMDPL +DVDEH ,]XPL 6DLWR 	 6DLWR  ZLWK 
²   RI SUHRSHUDWLYH RUWKRJQDWKLF SDWLHQWV UHSRUWLQJ GHSUHVVLYH V\PSWRPV 
&ROOLQV HW DO  0ODGHQRYLý 'RGLý 6WRäLý 3HWURYLý &XWRYLý 	 .R]RPDUD 
 6RPH SDWLHQWV IHHO YLFWLPL]HG 5\DQ %DUQDUG 	 &XQQLQJKDP  7ZHQW\
QLQH SHUFHQW RI SDWLHQWV KDYH EHHQ IRXQG WR KDYH REVHVVLYHFRPSXOVLYH V\PSWRPV 
&ROOLQV HW DO  
3DWLHQWV KDYH DOVR EHHQ IRXQG WR KDYH PRUH VRFLDO DQ[LHW\ WKDQ WKH JHQHUDO 
SRSXODWLRQ 5\DQ 0ROHV 6KXWH &ODUNH 	 &XQQLQJKDP   )RUW\ SHU FHQW RI 
SDWLHQWV UHSRUW KDYLQJ SUREOHPV LQ WKHLU VRFLDO HQYLURQPHQW EHIRUH WUHDWPHQW 6LOYD 
HW DO  PHHWLQJ QHZ SHRSOH RU EHLQJ LQ QHZ VLWXDWLRQV LV GLIILFXOW &DGRJDQ 	 
%HQQXP  DQG VRFLDO DSSHDUDQFH DQ[LHW\ KDV EHHQ IRXQG WR EH KLJKHU LQ 
SUHRSHUDWLYH SDWLHQWV WKDQ LQ FRQWUROV $JÖUQDVOÖJÖO  *XO $PXN  .ÖOÖF 
.XWXN  'HPÖUEDV 	 $OND  2UWKRJQDWKLF SDWLHQWV DOVR KDYH H[SHULHQFHG 
EXOO\LQJ UHODWHG WR WKHLU DSSHDUDQFH /LGGOH %DNHU 6PLWK 	 7KRPSVRQ  5\DQ 
HW DO  GHVFULEH D UDQJH RI LPSDFWV RQ UHODWLRQVKLSV DQG HPSOR\PHQW 
5HODWLRQVKLS LPSDFWV LQFOXGH FRPSOHWHO\ DYRLGLQJ PHHWLQJ QHZ SHRSOH DQG 
VRFLDOL]LQJ IHHOLQJ GHIHQVLYH DQG LQVHFXUH DV ZHOO DV SUREOHPV IRUPLQJ LQWLPDWH 
UHODWLRQVKLSV ZKLOH LPSDFWV RQ HPSOR\PHQW LQFOXGHG FRQWUROOLQJ ZRUNLQJ 
HQYLURQPHQWV DQG IHHOLQJ GLVFULPLQDWHG GXH WR WKH YLVLEOH GHIHFW  
%HIRUH VXUJHU\ SDWLHQWV· TXDOLW\ RI OLIH LV ORZHU WKDQ WKDW RI FRQWUROV )UHMPDQ 
9DVJDV 5|VLQJ 	 &ORVV  -XQJ  .XUDEH .RMLPD .DWR 6DLWR 	 
.RED\DVKL  5LEHLUR1HWR )HUUHLUD 0RQQD]L *DEULHOOL 	 0RQQD]L  6XQ 
6KDQJ +H 'LQJ 6X 	 6KL  <L /X ;LDR /L /L 	 =KDR  3DWLHQWV· VHOI
HVWHHP $JÖUQDVOÖJÖO HW DO  RU DW OHDVW IHPDOH SDWLHQWV· VHOIHVWHHP -XQJ  
<X )DQJ :DQJ :DQJ &KDQJ 'DL 	 6KHQ  KDV EHHQ IRXQG WR EH ORZHU WKDQ 
WKH VHOIHVWHHP RI FRQWUROV DQG DOVR ORZHU WKDQ WKH VHOIHVWHHP RI RUWKRGRQWLF 
SDWLHQWV 3DEDUL 0ROHV 	 &XQQLQJKDP  
 :KRVHHNVRUWKRJQDWKLFWUHDWPHQW"
2UWKRJQDWKLF VXUJHU\ PD\ EH FRQVLGHUHG IRU SDWLHQWV XS WR  \HDUV DQG ROGHU 
3URIILW 	 :KLWH  ,Q D UHYLHZ SDWLHQWV· DJH UDQJH YDULHG EHWZHHQ  DQG  
\HDUV 3DFKrFR3HUHLUD $EUHX 'LFN 'H /XFD &DQWR 3DLYD 	 )ORUHV0LU  
ZKLFK LV LQ OLQH ZLWK VWXGLHV FRQGXFWHG LQ )LQODQG LQ ZKLFK DJHV RI SDWLHQWV YDULHG 
IURP  WR  %HUJNXOOD HW DO  .XKOHIHOW /DLQH 	 7KRUpQ  3DXQRQHQ 
HW DO  0RVW SDWLHQWV DUH IHPDOH %HUJNXOOD HW DO  +HUQiQGH]$OIDUR 
  
*XLMDUUR0DUWLQH] 	 3HLUR*XLMDUUR  .XKOHIHOW HW DO  3DKNDOD 	 
.HOORNRVNL  3DFKrFR3HUHLUD HW DO  3DXQRQHQ HW DO  
7KH PRVW FRPPRQ PDORFFOXVLRQV DPRQJ SDWLHQWV VHHNLQJ RUWKRJQDWKLF 
WUHDWPHQW DUH VHYHUH VNHOHWDO $QJOH &ODVV ,, DQG &ODVV ,,, PDORFFOXVLRQV GHHS ELWH 
RSHQ ELWH DQG DV\PPHWU\ .XUDEH HW DO  3DKNDOD 	 .HOORNRVNL  EXW DOVR 
SDWLHQWV ZLWK REVWUXFWLYH VOHHS DSQHD DUH WUHDWHG ZLWK RUWKRJQDWKLF WUHDWPHQW )DEHU 
)DEHU 	 )DEHU  )RU &ODVV ,, SDWLHQWV VXUJHU\ RIWHQ LQYROYHV RQO\ 
DGYDQFHPHQW RI WKH PDQGLEOH ZKLOH LQ PDQ\ &ODVV ,,, FDVHV VXUJHU\ LV ELPD[LOODU\ 
&XQQLQJKDP 	 -RKDO  7KH REMHFWLYHO\ GHILQHG VHYHULW\ RI PDORFFOXVLRQ LV QRW 
QHFHVVDULO\ DVVRFLDWHG ZLWK WKH VHYHULW\ RI LWV FRQVHTXHQFHV &XQQLQJKDP 	 -RKDO 
 +RZHYHU LQ VRPH VWXGLHV REMHFWLYH PHDVXUHV VXFK DV RYHUMHW KDYH EHHQ 
VKRZQ WR EH DVVRFLDWHG ZLWK SDWLHQWV· SV\FKRVRFLDO ZHOOEHLQJ 3DORPDUHV &HOHVWH 
	 0LJXHO 6WDJOHV 3RSDW 	 5RJHUV  <DR HW DO  
$HVWKHWLFV IXQFWLRQ DQG SV\FKRVRFLDO UHDVRQV DUH DPRQJ WKH PRVW FRPPRQO\ 
UHSRUWHG PRWLYDWLQJ IDFWRUV IRU VHHNLQJ RUWKRJQDWKLF WUHDWPHQW 3DWFDV HW DO  
3URRWKL 'UHZ 	 6DFKV  7DPPH HW DO  ODQG -HQVHQ 3DSDGRSRXORV 	 
0HOVHQ  3DWLHQWV KDYH GHVFULEHG D QHHG WR ORRN ´QRUPDOµ RU QRW WR VWDQG RXW 
/LGGOH HW DO  5\DQ HW DO  $V RUWKRJQDWKLF WUHDWPHQW LV HOHFWLYH LW LV 
FUXFLDO WKDW WKH SDWLHQW DQG WKH FOLQLFDO WHDP GLVFXVV WKH SDWLHQW·V H[SHFWDWLRQV DQG 
WKH SUREDEOH RXWFRPH LQ RUGHU WR GHFLGH ZKHWKHU RU QRW WR FRPPHQFH WUHDWPHQW 
%HUJNXOOD HW DO  3DXQRQHQ HW DO   
 (IIHFWLYHQHVVRIRUWKRJQDWKLFWUHDWPHQW
2XWFRPHV RI RUWKRJQDWKLF WUHDWPHQW LQFOXGH LPSURYHG VWRPDWRJQDWKLF IXQFWLRQ 
3DKNDOD 	 .HOORNRVNL  ODQG HW DO D VDWLVIDFWLRQ ZLWK IDFLDO DSSHDUDQFH 
/LGGOH %DNHU 6PLWK 	 7KRPSVRQ  6DU 6R\GDQ 2]FLUSLFL 	 8FNDQ  
DQG LPSURYHG TXDOLW\ RI OLIH %DKHULPRJKDGGDP 7DEUL]L 1DVHUL 3RX]HVK 2VKDJK 
	 7RUNDQ   &DWW $KPDG &ROO\HU +DUGZLFN 6KDK 	 :LQFKHVWHU  &KRL 
/HH 0F*UDWK 	 6DPPDQ  (PDGLDQ 5D]YDGL 6RKHLOLIDU (VPDHHOLQHMDG 	 
1DJKGL  (VSHUmR GH 2OLYHLUD GH 2OLYHLUD $OPHLGD .L\DN 	 0LJXHO  
*DEDUGR HW DO  *HUDP\ 0D]DKHUL 1D]DULIDU 6DIIDU 6KDKURXGL 	 6KHLNK]DGHK 
 .XUDEH HW DO  1L 6KRQJ 	 =KRX  3DORPDUHV HW DO  5LEHLUR
1HWR HW DO  6LOYD HW DO  6RK 	 1DUD\DQDQ  =DPERQL GH 0RXUD 
%UHZ 5LYDOGR %UD] *URVVPDQQ 	 %DYDUHVFR  2UWKRJQDWKLF WUHDWPHQW LV 
DOVR DQ HIIHFWLYH RSWLRQ IRU WUHDWLQJ REVWUXFWLYH VOHHS DSQHD )DEHU HW DO   
  
:LWK UHJDUG WR FRQGLWLRQVSHFLILF TXDOLW\ RI OLIH D PHWDDQDO\VLV FRQFOXGHG WKDW 
DIWHU VL[ PRQWKV RI VXUJHU\ HVSHFLDOO\ VRFLDO DVSHFWV IDFLDO DSSHDUDQFH DQG RUDO 
IXQFWLRQ LPSURYHG <L HW DO  +RZHYHU VL[ PRQWKV SRVWRSHUDWLYHO\ LQ DGGLWLRQ 
WR LPSURYHPHQWV LQ RUDO KHDOWKUHODWHG TXDOLW\ RI OLIH LGHDO FHSKDORPHWULF RXWFRPHV 
KDYH DOVR EHHQ DVVRFLDWHG ZLWK ZRUVHQLQJ RI VRPH DVSHFWV RI LW ZKLFK PD\ EH UHODWHG 
WR D GHOD\ LQ DGDSWDWLRQ WR D QHZ MDZ SRVLWLRQ *HUDP\ HW DO  )DFLDO DSSHDUDQFH 
FKDQJHV PD\ DOVR UHVXOW LQ SDWLHQWV EHLQJ XQUHFRJQL]DEOH WR WKHLU DFTXDLQWDQFHV 
/LGGOH HW DO   
3DWLHQWV KDYH EHHQ QRWHG WR H[SHULHQFH DQ LQFUHDVH LQ VHOIHVWHHP IROORZLQJ 
VXUJHU\ 1LFRGHPR 3HUHLUD 	 )HUUHUD  $JÖUQDVOÖJÖO HW DO $IWHU 
WUHDWPHQW SDWLHQWV DUH DOVR VHHQ LQ D PRUH SRVLWLYH OLJKW E\ SHHUV -HVDQL 'L%LDVH 
&RERXUQH 	 1HZWRQ  :LWK UHJDUG WR SV\FKLDWULF V\PSWRPV WZHOYH PRQWKV 
DIWHU VXUJHU\ RUWKRJQDWKLF SDWLHQWV VXIIHU OHVV IURP GHSUHVVLYH V\PSWRPV WKDQ EHIRUH 
VXUJHU\ EXW QR FKDQJH LV GHWHFWHG LQ DQ[LHW\ V\PSWRPV %UXQDXOW HW DO  
0RUHRYHU GHQWDO DQ[LHW\ GRHV QRW VHHP WR FKDQJH IURP WKH SUHVXUJLFDO VWDWH WR RQH 
\HDU SRVWVXUJHU\ $O%LWDU 	 $O$KPDG  +RZHYHU LPSURYHPHQWV LQ VRFLDO 
DSSHDUDQFH DQ[LHW\ DV ZHOO DV LPSURYHPHQWV LQ VHQVLWLYLW\ WR FULWLFLVP KDYH EHHQ 
UHSRUWHG VL[ PRQWKV SRVWVXUJLFDOO\ $JÖUQDVOÖJÖO HW DO  ,Q JHQHUDO 
SRVWRSHUDWLYHO\ PRVW SDWLHQWV   GR QRW VHHP WR VXIIHU IURP SV\FKRORJLFDO 
GLVWUHVV 6RQJ 	 <DS  
$OWKRXJK UHVXOWV IURP VWXGLHV FRQVLGHULQJ WHPSRURPDQGLEXODU G\VIXQFWLRQ 
V\PSWRPV DQG RUWKRJQDWKLF WUHDWPHQW KDYH EHHQ FRQWUDGLFWRU\ 6RQJ 	 -DS  
IXQFWLRQDO DV ZHOO DV DSSHDUDQFHUHODWHG PRWLYHV IRU WUHDWPHQW DUH PRVW RIWHQ 
IXOILOOHG 7DPPH HW DO  ODQG HW DO  DQG WKH PDMRULW\ RI SDWLHQWV DUH 
VDWLVILHG ZLWK WUHDWPHQW RXWFRPH $O$VIRXU :DKHHGL 	 .RVK\  'DQWDV 
1HWR GH &DUYDOKR 0DUWLQV GH 6RXVD 	 6DUPHQWR  /LGGOH HW DO  
6FKLOEUHG (ULNVHQ 0RHQ :LVWK /¡HV 	 .ORFN  6DU HW DO  6RK 	 
1DUD\DQDQ  7DPPH HW DO  =DPERQL HW DO  )DFWRUV DVVRFLDWHG ZLWK 
VDWLVIDFWLRQ LQFOXGH JHQGHU W\SH RI VXUJHU\ DHVWKHWLF RXWFRPH FKDQJHV LQ D SDWLHQW·V 
VHOIFRQFHSW DQG SHUFHLYHG VRFLDO EHQHILWV 3DFKrFR3HUHLUD HW DO  +RZHYHU 
VDWLVIDFWLRQ ZLWK WUHDWPHQW RXWFRPH VHHPV QRW WR EH DVVRFLDWHG ZLWK SRVWWUHDWPHQW 
DQ[LHW\ V\PSWRPV RU PDMRU GHSUHVVLYH RU RWKHU SV\FKLDWULF V\PSWRPV ODQG 
-HQVHQ 0HOVHQ 	 (ONOLW E WKXV SDWLHQWV· SV\FKRORJLFDO VWDWXV VHHPV QRW WR EH 
FOHDUO\ UHODWHG WR WKH VXUJLFDO RXWFRPHV 2Q WKH RWKHU KDQG DFFRUGLQJ WR D V\VWHPDWLF 
UHYLHZ RQ SDWLHQWV· VDWLVIDFWLRQ ZLWK RUWKRJQDWKLF WUHDWPHQW GLVVDWLVIDFWLRQ LV 
DVVRFLDWHG ZLWK WUHDWPHQW OHQJWK SRVWVXUJLFDO IXQFWLRQDO LPSDLUPHQW G\VIXQFWLRQ 
  
DQG ODFN RI LQIRUPDWLRQ UHODWHG WR WKH ULVNV RI VXUJHU\ 3DFKrFR3HUHLUD HW DO  
'LVVDWLVIDFWLRQ KDV EHHQ QRWHG WR GLPLQLVK RYHU WLPH =DPERQL HW DO  
 
 0HWKRGRORJLFDODVSHFWV
 9DULDWLRQUHODWHGWRDSSOLHGPHWKRGV
$FFRUGLQJ WR WKH V\VWHPDWLF UHYLHZ E\ 6RK 	 1DUD\DQDQ  VWXGLHV RI 
RUWKRJQDWKLF SDWLHQWV·  TXDOLW\ RI OLIH KDYH W\SLFDOO\ XWLOL]HG WKUHH GLIIHUHQW PHWKRGV 
WKH 6KRUW )RUP +HDOWK 6XUYH\ 6) :DUH 	 6KHUERXUQH  WR PHDVXUH JHQHULF 
KHDOWKUHODWHG TXDOLW\ RI OLIH WKH 6KRUW )RUP RI WKH 2UDO +HDOWK ,PSDFW 3URILOH  
2+,3 6ODGH  WR PHDVXUH RUDO KHDOWKUHODWHG TXDOLW\ RI OLIH DQG WKH 
2UWKRJQDWKLF 4XDOLW\ RI /LIH 4XHVWLRQQDLUH 24/4 &XQQLQJKDP *DUUDWW 	 
+XQW  WR PHDVXUH FRQGLWLRQVSHFLILF TXDOLW\ RI OLIH ,Q D UHFHQW PHWDDQDO\VLV 
DOO RI WKH LQFOXGHG  VWXGLHV DVVHVVHG RUDO KHDOWKUHODWHG TXDOLW\ RI OLIH ZLWK HLWKHU 
2+,3 RU 24/4 <L HW DO  2WKHU PRUH VHOGRP LQYROYHG PHDVXUHV LQFOXGH D 
UDQJH RI TXHVWLRQQDLUHV GHVLJQHG IRU VSHFLILF VWXGLHV WR JDWKHU SDWLHQWV· H[SHULHQFHV 
VHH .DQDWDV 	 5RJHUV  $OVR :+2 TXDOLW\ RI OLIH%5() KDV ODWHO\ EHHQ XVHG 
WR PHDVXUH JHQHULF TXDOLW\ RI OLIH %UXQDXOW HW DO  *DEDUGR HW DO   
6RPH VWXGLHV HJ &KRL HW DO  .KDGND HW DO  1L HW DO  6LOYD HW 
DO  6XQ HW DO  KDYH FRPSDUHG UHVXOWV XVLQJ VHYHUDO TXDOLW\ RI OLIH PHDVXUHV 
IURP JHQHULF WR FRQGLWLRQVSHFLILF PHDVXUHV 7KHVH PHDVXUHV SURGXFH VRPHZKDW 
GLIIHUHQW UHVXOWV %RUWROX]]L GH &DPDUJR 6PRODUHN &ODXGLQR &DPSDJQROL 	 
0DQIUR  )RU H[DPSOH LQ WKH VWXG\ E\ 6XQ HW DO  WKH FRQGLWLRQVSHFLILF 
PHDVXUH ZDV VOLJKWO\ PRUH VHQVLWLYH LQ GLVWLQJXLVKLQJ SDWLHQWV DQG FRQWUROV WKDQ WKH 
RUDO KHDOWKUHODWHG PHDVXUH 7KH FRQGLWLRQVSHFLILF PHDVXUH KDV DOVR GHWHFWHG GHFOLQH 
LQ TXDOLW\ RI OLIH LQ WKH SUHVXUJLFDO RUWKRGRQWLF SKDVH ZKLFK ZDV QRW IRXQG ZLWK WKH 
RUDO KHDOWKUHODWHG PHDVXUH 1L HW DO  )XUWKHUPRUH &KRL HW DO  IRXQG 
LPSURYHPHQW LQ RYHUDOO RUDO KHDOWKUHODWHG TXDOLW\ RI OLIH DW  PRQWKV DIWHU VXUJHU\ 
ZKHUHDV ZLWK FRQGLWLRQVSHFLILF PHDVXUHV LPSURYHPHQW ZDV IRXQG DOUHDG\  ZHHNV 
SRVWVXUJHU\ +RZHYHU LQ WKH VXEVFDOHV WKH UHVXOWV DUH VRPHZKDW GLIIHUHQW )RU 
H[DPSOH DW  ZHHNV DIWHU VXUJHU\ SDWLHQWV KDG JUHDWHU IXQFWLRQDO OLPLWDWLRQV DV 
PHDVXUHG ZLWK RUDO KHDOWKUHODWHG PHDVXUHV EXW ZLWK FRQGLWLRQVSHFLILF PHDVXUHV 
QR FKDQJH RQ RUDO IXQFWLRQ ZDV IRXQG 2Q WKH RWKHU KDQG DW  ZHHNV SRVWVXUJHU\ 
  
VRFLDO DVSHFWV RI GHQWRIDFLDO GHIRUPLW\ LPSURYHG EXW QR FKDQJH ZDV IRXQG RQ RUDO 
KHDOWKUHODWHG PHDVXUHV UHJDUGLQJ VRFLDO GLVDELOLW\  
3DWLHQWV· SV\FKRORJLFDO VWDWXV KDV EHHQ VWXGLHG ZLWK WKH 6\PSWRP &KHFNOLVW  
6&/ 'HURJDWLV /LSPDQ 	 &RYL  VHH HJ &KHQ =KDQJ 	 :DQJ  
0RWHJL +DWFK 5XJK 	 <DPDJXFKL  3KLOOLSV .L\DN %ORRPTXLVW 	 7XUYH\ 
 <DR HW DO  DQG WKH 0LQQHVRWD 0XOWLSKDVLF 3HUVRQDOLW\ ,QYHQWRU\ 003, 
+DWKDZD\ 	 0F.LQOH\  VHH &KHQ HW DO  %UXFROL HW DO  ,Q VRPH 
VWXGLHV GHSUHVVLYH V\PSWRPV KDYH EHHQ HYDOXDWHG ZLWK WKH +RVSLWDO $Q[LHW\ DQG 
'HSUHVVLRQ 6FDOH +$'6 =LJPRQG 	 6QDLWK  VHH HJ :LOOLDPV HW DO  
EXW LW KDV ODWHU EHHQ IRXQG QRW WR EH YDOLG IRU WKH RUWKRJQDWKLF SRSXODWLRQ 6KHOWRQ 
+RXJKWRQ 0RUULV /DWFKIRUG %HNNHU 	 0XQ\RPEZH  6HOIHVWHHP RI 
SDWLHQWV KDV EHHQ HYDOXDWHG ZLWK WKH 5RVHQEHUJ 6HOI(VWHHP 6FDOH 56(6 
5RVHQEHUJ  VHH HJ -XQJ  1LFRGHPR HW DO  :LOOLDPV HW DO  
+HDOWK\ SV\FKRORJLFDO IXQFWLRQLQJ LQYROYHV SV\FKRORJLFDO IOH[LELOLW\ ZKLFK FDQ EH 
GHILQHG DV WKH DELOLW\ WR H[SHULHQFH WKH SUHVHQW PRPHQW DQG HQJDJH LQ EHKDYLRU WKDW 
LV FRQVLVWHQW ZLWK RQH·V YDOXHV +D\HV /XRPD %RQG 0DVXGD 	 /LOOLV  
+RZHYHU DFFRUGLQJ WR SUHVHW NQRZOHGJH WKH SV\FKRORJLFDO IOH[LELOLW\ RI 
RUWKRJQDWKLF SDWLHQWV KDV QRW EHHQ VWXGLHG SUHYLRXVO\ 5HFHQWO\ D TXHVWLRQQDLUH 
GHYHORSHG IRU HYDOXDWLQJ ZHOOEHLQJ RI RUWKRJQDWKLF SDWLHQWV ZDV FUHDWHG 6KHOWRQ HW 
DO  $ VFUHHQLQJ WRRO IRU ILQGLQJ VXLWDEOH FDQGLGDWHV IRU HOHFWLYH FRVPHWLF 
VXUJHU\ DQG FRVPHWLF GHQWLVWU\ KDV EHHQ FUHDWHG EXW QR VWXGLHV DQDO\]LQJ LWV 
VXLWDELOLW\ IRU WKH RUWKRJQDWKLF SDWLHQW SRSXODWLRQ KDYH EHHQ FRQGXFWHG +RQLJPDQ 
-DFNVRQ 	 'RZOLQJ    
 7\SHRIVWXG\GHVLJQ
6WXGLHV IRFXVLQJ RQ ZHOOEHLQJ RI RUWKRJQDWKLF SDWLHQWV KDYH PDLQO\ XVHG 
SURVSHFWLYH FURVVVHFWLRQDO RU UHWURVSHFWLYH GHVLJQV ,W KDV EHHQ VWDWHG WKDW PRUH 
UDQGRPL]HG FOLQLFDO VWXGLHV DUH QHHGHG LQ WKH IXWXUH 6RK 	 1DUD\DQDQ  )RU 
H[DPSOH RI WKH  IXOOOHQJWK RUWKRJQDWKLF DUWLFOHV SXEOLVKHG LQ ² LQ WKH 
%ULWLVK -RXUQDO RI 2UDO DQG 0D[LOORIDFLDO 6XUJHU\ RQH ZDV D UDQGRPL]HG WULDO VHYHQ 
ZHUH SURVSHFWLYH DQG QLQH ZHUH UHWURVSHFWLYH *RRGVRQ 3D\QH 7DKLP &ROEHUW 	 
%UHQQDQ  ,Q WKH V\VWHPDWLF UHYLHZ RQ RUWKRJQDWKLF VXUJHU\ DQG TXDOLW\ RI OLIH 
E\ 6RK 	 1DUD\DQDQ  RI WKH  LQFOXGHG VWXGLHV SXEOLVKHG EHWZHHQ  DQG 
 RQH ZDV D UDQGRPL]HG WULDO WHQ ZHUH SURVSHFWLYH DQG WKH UHPDLQLQJ ZHUH 
HLWKHU FDVH²FRQWURO VWXGLHV FURVVVHFWLRQDO VWXGLHV RU UHWURVSHFWLYH VWXGLHV 
  
)XUWKHUPRUH LQ D PHWDDQDO\VLV LQFOXGLQJ UDQGRPL]HG FRQWUROOHG WULDOV FRQWUROOHG 
FOLQLFDO WULDOV DQG SURVSHFWLYH FRKRUW VWXGLHV LQYHVWLJDWLQJ WKH LPSDFW RI FRPELQHG 
RUWKRGRQWLFVXUJLFDO WUHDWPHQW RQ RUDO KHDOWKUHODWHG TXDOLW\ RI OLIH  SURVSHFWLYH 
VWXGLHV DQG RQH 5&7 ZHUH LQFOXGHG DOO SXEOLVKHG EHWZHHQ  DQG  <L HW DO 
 ,Q PRVW RI WKH VWXGLHV QR VXLWDEOH FRQWURO JURXSV ZHUH XVHG /LGGOH HW DO 
 6RK 	 1DUD\DQDQ  
 7LPLQJ
9DULRXV GDWD FROOHFWLRQ VFKHGXOHV KDYH EHHQ DSSOLHG LQ VWXGLHV RQ RUWKRJQDWKLF 
SDWLHQWV %HIRUH VXUJHU\ GDWD KDV EHHQ FROOHFWHG IRU H[DPSOH DW WKH ILUVW YLVLW  
PRQWK EHIRUH VXUJHU\  ZHHN EHIRUH VXUJHU\ RU JHQHUDOO\ EHIRUH VXUJHU\ VHH 
=DPERQL HW DO  IRU D VXPPDU\ /LGGOH HW DO  KDYH GLVFXVVHG ZKHWKHU 
WKH ILUVW GDWD FROOHFWLRQ SRLQWV UHIOHFW D WUXH EDVHOLQH DV LQ PDQ\ VWXGLHV WKH ILUVW GDWD 
FROOHFWLRQ KDV EHHQ FRQGXFWHG DIWHU WKH VWDUW RI SUHRSHUDWLYH WUHDWPHQW $V 
SUHVXUJLFDO RUWKRGRQWLFV KDYH EHHQ IRXQG WR IRU H[DPSOH QHJDWLYHO\ LPSDFW IDFLDO 
DHVWKHWLFV DQG RUDO IXQFWLRQ LQ &ODVV ,,, SDWLHQWV 7DFKLNL 1LVKLL 7DNDNL 	 6XHLVKL 
 SV\FKRORJLFDO GLVFRPIRUW  LQ &ODVV ,, SDWLHQWV %DKHULPRJKDGGDP HW DO  
DQG FRQGLWLRQVSHFLILF TXDOLW\ RI OLIH DV D ZKROH <L HW DO  WKH SUHVXUJLFDO 
RUWKRGRQWLF VWDJH FDQQRW DFFRUGLQJ WR /LGGOH HW DO  UHSUHVHQW D WUXH EDVHOLQH 
LH D EDVHOLQH WKDW KDV QRW EHHQ DIIHFWHG E\ SUHRSHUDWLYH WUHDWPHQW 7KH WUHDWPHQW 
SURFHVV LWVHOI /LGGOH HW DO  DQG WKH SURIHVVLRQDO GLDJQRVLV 5\DQ HW DO  
PD\ UDLVH DZDUHQHVV RI WKH GHQWRIDFLDO GHIRUPLW\ DQG WKHUHIRUH EDVHOLQH GDWD ZRXOG 
LGHDOO\ EH FROOHFWHG EHIRUH H[WHQVLYH FRQVXOWDWLRQ 6RPH SDWLHQWV PD\ H[SHFW LQVWDQW 
FKDQJHV DIWHU VXUJHU\ DQG WKHUHIRUH EH GLVDSSRLQWHG GXH WR VZHOOLQJ DQG FRQWLQXLQJ 
XVH RI EUDFHV /LGGOH HW DO  ZKLFK PD\ DIIHFW GDWD FROOHFWHG VRRQ DIWHU VXUJHU\ 
)XUWKHUPRUH LQ PDQ\ VWXGLHV WKH IROORZXS SHULRGV KDYH EHHQ VL[ PRQWKV RU OHVV 
ZKLFK PD\ EH LQVXIILFLHQW WR GHWHFW ORQJWHUP FKDQJHV /LGGOH HW DO  DV 
DGMXVWLQJ WR FKDQJHV LQ DSSHDUDQFH LV D SURFHVV /LGGOH HW DO  ,Q VRPH VWXGLHV 
WKH IROORZXS SHULRGV KDYH EHHQ VLJQLILFDQWO\ ORQJHU ODVWLQJ XQWLO WKH HQG RI 
WUHDWPHQW VHH =DPERQL HW DO  IRU D VXPPDU\ 'DWD KDV IUHTXHQWO\ EHHQ 
FROOHFWHG EHIRUH WUHDWPHQW EHIRUH VXUJHU\  PRQWKV DIWHU VXUJHU\ DQG 
DSSUR[LPDWHO\  PRQWKV DIWHU VXUJHU\ <L HW DO  
  
 $,062)7+(678'<
7KH PDLQ DLP RI WKLV VWXG\ ZDV WR HYDOXDWH RUWKRJQDWKLF SDWLHQWV· SV\FKRVRFLDO ZHOO
EHLQJ EHIRUH GXULQJ DQG DIWHU WUHDWPHQW DQG WR FRPSDUH LW WR WKH SV\FKRVRFLDO ZHOO
EHLQJ RI \RXQJ DGXOWV QRW LQ QHHG RI RUWKRJQDWKLF WUHDWPHQW 7KH VSHFLILF REMHFWLYHV 
ZHUH WKH IROORZLQJ 
7R FRQGXFW D V\VWHPDWLF OLWHUDWXUH UHYLHZ RI RUWKRJQDWKLF SDWLHQWV· PRWLYDWLRQ IRU 
WUHDWPHQW SV\FKRORJLFDO VWDWXV VHOIHVWHHP DQG VHOIFRQILGHQFH ERG\ LPDJH VRFLDO 
DFWLYLW\ DQG GDLO\ OLIH EHIRUH DQG DIWHU WUHDWPHQW DQG VDWLVIDFWLRQ ZLWK WUHDWPHQW 
RXWFRPH 6WXG\ , 
7R DQDO\]H ERG\ LPDJH RUWKRJQDWKLF TXDOLW\ RI OLIH SV\FKRORJLFDO IOH[LELOLW\ VHOI
HVWHHP SV\FKLDWULF V\PSWRPV GDLO\ HPRWLRQV DQG EXOO\LQJ H[SHULHQFHV RI SDWLHQWV 
UHIHUUHG IRU HYDOXDWLRQ RI RUWKRJQDWKLF WUHDWPHQW QHHG DQG WR FRPSDUH WKHP WR 
WKRVH RI \RXQJ DGXOWV QRW LQ QHHG RI RUWKRJQDWKLF WUHDWPHQW RU WR QDWLRQDO QRUPV 
6WXG\ ,, 
7R DQDO\]H RUWKRJQDWKLF SDWLHQWV· ERG\ LPDJH RUWKRJQDWKLF TXDOLW\ RI OLIH 
SV\FKRORJLFDO IOH[LELOLW\ VHOIHVWHHP DQG SV\FKLDWULF V\PSWRPV LQ GLIIHUHQW 
WUHDWPHQW SKDVHV DQG WR FRPSDUH WKH VLWXDWLRQ  \HDU DIWHU RUWKRJQDWKLF VXUJHU\ WR 
WKDW RI \RXQJ DGXOWV QRW LQ QHHG RI RUWKRJQDWKLF WUHDWPHQW 6WXG\ ,,, 
  
 0(7+2'6
 6\VWHPDWLFUHYLHZRISUHYLRXVVWXGLHV
,Q VWXG\ , DUWLFOHV SXEOLVKHG IURP  WR  ZHUH VHDUFKHG IURP 
3XE0HG :HE RI 6FLHQFH DQG 3V\F,1)2 $UWLFOHV WKDW ZHUH QRW ZULWWHQ LQ (QJOLVK 
ZHUH H[FOXGHG DV ZHOO DV FDVH UHSRUWV FRQJUHVV DEVWUDFWV OHWWHUV WR WKH HGLWRU DQG 
UHYLHZ DUWLFOHV )XUWKHUPRUH VWXGLHV RXWVLGH WKH VFRSH RI WKH VWXG\ ZHUH H[FOXGHG LQ 
FROODERUDWLRQ ZLWK WZR UHYLHZHUV 7KH OLWHUDWXUH VHDUFK SURGXFHG  DUWLFOHV WKDW ZHUH 
LQFOXGHG LQ WKH V\VWHPDWLF UHYLHZ 5HVXOWV RI WKH LQFOXGHG DUWLFOHV ZHUH DUUDQJHG 
XQGHU VL[ KHDGLQJV PRWLYDWLRQ IRU WUHDWPHQW SV\FKRORJLFDO VWDWXV VHOIHVWHHP DQG 
VHOIFRQILGHQFH ERG\ LPDJH VRFLDO DFWLYLW\ DQG GDLO\ OLIH DQG VDWLVIDFWLRQ ZLWK 
WUHDWPHQW RXWFRPH DQG IURP SUH WR SRVWWUHDWPHQW UHVXOWV ZKHUH DSSOLFDEOH  
0HWKRGV RI GDWD FROOHFWLRQ ZHUH WDNHQ LQWR DFFRXQW LQ UHYLHZLQJ UHVXOWV 
 2ULJLQDOVWXGLHV
 3URFHGXUH
6WXGLHV ,, DQG ,,, DUH SDUW RI D ODUJHU VWXG\ HYDOXDWLQJ RUWKRJQDWKLF SDWLHQWV· ZHOO
EHLQJ EHIRUH GXULQJ DQG DIWHU WUHDWPHQW 9ROXQWDU\ XQLYHUVLW\ VWXGHQWV ZLWKRXW 
RUWKRJQDWKLF WUHDWPHQW QHHG VHUYHG DV FRQWUROV 3V\FKRVRFLDO ZHOOEHLQJ SK\VLFDO 
V\PSWRPV VHYHULW\ RI PDORFFOXVLRQ DQG UDGLRORJLFDO FKDQJHV LQ WHPSRURPDQGLEXODU 
MRLQWV QRW UHSRUWHG LQ WKH SUHVHQW VWXG\ ZHUH VWXGLHG ,W LV D FROODERUDWLYH VWXG\ 
EHWZHHQ WKH 'HSDUWPHQW RI 2UDO DQG 0D[LOORIDFLDO 'LVHDVHV RI 7XUNX 8QLYHUVLW\ 
+RVSLWDO WKH 2UDO DQG 0D[LOORIDFLDO 8QLW RI 7DPSHUH 8QLYHUVLW\ +RVSLWDO DQG WKH 
7XUNX XQLW RI WKH )LQQLVK 6WXGHQW +HDOWK 6HUYLFH 8QLYHUVLW\ RI 7DPSHUH DQG 
8QLYHUVLW\ RI 7XUNX  $OO SDWLHQWV ZHUH UHIHUUHG WR WKH FOLQLFV 'DWD ZHUH FROOHFWHG 
IURP FOLQLFDO UHFRUGV TXHVWLRQQDLUHV DQG GLDULHV :ULWWHQ FRQVHQW ZDV REWDLQHG IURP 
DOO SDUWLFLSDQWV 7KLV VWXG\ ZDV DSSURYHG E\ WKH (WKLFV 5HYLHZ &RPPLWWHHV RI WKH 
  
+RVSLWDO 'LVWULFW RI 6RXWKZHVW )LQODQG (70.  DQG WKH -RLQW 
0XQLFLSDO $XWKRULW\ RI WKH 3LUNDQPDD +RVSLWDO 'LVWULFW 52  
3DWLHQWV· SV\FKRVRFLDO ZHOOEHLQJ ZDV HYDOXDWHG VL[ WLPHV EHIRUH EHJLQQLQJ RI 
WUHDWPHQW 7 DIWHU ILUVW RUWKRGRQWLF H[DPLQDWLRQ 7  ZHHNV² PRQWKV DIWHU 
SODFHPHQW RI IL[HG RUWKRGRQWLF DSSOLDQFHV 7 ² ZHHNV EHIRUH RUWKRJQDWKLF 
VXUJHU\ 7  ZHHNV DIWHU VXUJHU\ 7 DQG  \HDU DIWHU VXUJHU\ 7 &RQWURO JURXS 
GDWD ZDV FROOHFWHG WKUHH WLPHV FRUUHVSRQGLQJ WR SKDVHV 7 7 DQG 7 )LJXUH  
 6XEMHFWV
$OO SDWLHQWV LQ WKLV VWXG\ KDG EHHQ UHIHUUHG WR WKH FOLQLFV IRU HYDOXDWLRQ RI 
RUWKRJQDWKLF WUHDWPHQW QHHG ,Q 6WXG\ ,, WKH SDWLHQW JURXS FRQVLVWHG RI  SDWLHQWV 
RI ZKRP  ZHUH IHPDOH DQG  PDOH DQG ZKR ZHUH ZLOOLQJ WR WDNH SDUW LQ WKH VWXG\ 
$W 7 PHDQ DJH RI WKH SDWLHQWV ZDV  \HDUV 6'  \HDUV ZLWK DQ DJH UDQJH RI ²
 \HDUV 3DWLHQWV ZLWK FOHIW OLS RU SDODWH V\QGURPHV DIIHFWLQJ FUDQLRIDFLDO DQDWRP\ 
RU LQVXIILFLHQW )LQQLVK ODQJXDJH VNLOOV ZHUH H[FOXGHG 7KH FRQWURO JURXS FRQVLVWHG RI 
 \RXQJ DGXOWV ZKR ZHUH ILUVW\HDU XQLYHUVLW\ VWXGHQWV DQG KDG DWWHQGHG D GHQWDO 
H[DPLQDWLRQ DW WKH 7XUNX XQLW RI WKH )LQQLVK 6WXGHQW +HDOWK 6HUYLFH 2I WKH  
FRQWUROV  ZHUH IHPDOH DQG  PDOH 0HDQ DJH RI WKH FRQWUROV ZDV  \HDUV 6'  
\HDUV ZLWK DQ DJH UDQJH RI ² \HDUV 7 
3DUWLFLSDQWV LQ 6WXG\ ,,, DOVR SDUWLFLSDWHG LQ 6WXG\ ,, +RZHYHU SDUWLFLSDQWV IURP 
ZKRP GDWD ZDV QRW REWDLQHG LQ WKH ILUVW DQG ODVW GDWD FROOHFWLRQ SKDVHV ZHUH 
H[FOXGHG 7KH SDWLHQW JURXS LQ 6WXG\ ,,, FRQVLVWHG RI  SDWLHQWV RI ZKRP  ZHUH 
IHPDOH DQG  PDOH 7KH PHDQ DJH RI WKH SDWLHQW JURXS ZDV  \HDUV 6'  \HDUV 
DQG DJH UDQJH ² \HDUV 7 3DWLHQWV ZHUH WUHDWHG ZLWK SUHVXUJLFDO RUWKRGRQWLFV 
VXUJHU\ DQG SRVWVXUJLFDO RUWKRGRQWLFV 0RVW SDWLHQWV KDG ELODWHUDO VDJLWWDO VSOLW 
RVWHRWRP\  RI WKH SDWLHQWV 7ZHQW\VHYHQ SHU FHQW RI WKH SDWLHQWV KDG 
ELPD[LOODU\ VXUJHU\ DQG  PD[LOODU\ VXUJHU\ 0HDQ WUHDWPHQW GXUDWLRQ ZDV  
PRQWKV UDQJH ² PRQWKV $W WKLV VWDJH WKH FRQWURO JURXS FRQVLVWHG RI  \RXQJ 
DGXOWV IURP ZKRP GDWD ZDV REWDLQHG LQ WKH ILUVW DQG ODVW SKDVHV RI GDWD FROOHFWLRQ 
$OO SDUWLFLSDQWV LQ WKH FRQWURO JURXS ZHUH IHPDOH 7KH PHDQ DJH RI WKH FRQWURO JURXS 
ZDV  \HDUV 6'  \HDUV DQG DJH UDQJH ² \HDUV 7  
 
 
 
 
  
 
 
)LJXUH &RQWUROJURXSDQGSDWLHQWJURXSVDPSOHVL]HVDWGLIIHUHQWSKDVHVRIVWXG\
 $VVHVVPHQWRISV\FKRVRFLDOVWDWXV
$W HDFK SKDVH SDWLHQWV ILOOHG LQ WKH 6\PSWRP &KHFNOLVW 6&/ 'HURJDWLV HW DO 
 WKH 5RVHQEHUJ 6HOI(VWHHP 6FDOH 56(6 5RVHQEHUJ  WKH $FFHSWDQFH 
DQG $FWLRQ 4XHVWLRQQDLUH ,, $$4,, %RQG HW DO  WKH 2UWKRJQDWKLF 4XDOLW\ 
RI /LIH 4XHVWLRQQDLUH 24/4 &XQQLQJKDP HW DO  DQG D VWUXFWXUHG GLDU\ 
$ODQNR 6YHGVWU|P2ULVWR 3HOWRPlNL .DXNR 	 7XRPLVWR  WKDW LQFOXGHG D 
ERG\ LPDJH TXHVWLRQQDLUH .L\DN :HVW +RKO 	 0F1HLOO  6HFRUG 	 -RXUDUG 
1RWUHDWPHQW
1RVXUJHU\
'URSRXWV
0RYHGDZD\ 
1RVXUJHU\
'URSRXWV
0RYHGDZD\ 
'URSRXWV 
'URSRXWV 
  
 3DUWLFLSDQWV LQ WKH FRQWURO JURXS ILOOHG LQ WKH VDPH TXHVWLRQQDLUHV DQG GLDULHV 
H[FOXGLQJ WKH 6&/ 6WXG\ ,, DVVHVVHG SDWLHQWV· SV\FKRVRFLDO ZHOOEHLQJ DW SKDVH 
7 EHIRUH WUHDWPHQW 3DWLHQWV· UHVXOWV LQ 6&/ ZHUH FRPSDUHG WR QDWLRQDO YDOXHV 
+ROL 6DPPDOODKWL 	 $DOEHUJ  +ROL  5HVXOWV RI RWKHU TXHVWLRQQDLUHV 
ZHUH FRPSDUHG WR FRQWUROV· UHVXOWV DW WKH FRUUHVSRQGLQJ WLPH SRLQW ,Q 6WXG\ ,,, 
SDWLHQWV· UHVXOWV DW GLIIHUHQW SKDVHV ZHUH FRPSDUHG WR WKHLU RZQ FRUUHVSRQGLQJ 
UHVXOWV DW RWKHU SKDVHV 3DWLHQWV· UHVXOWV DW 7 ZHUH DOVR FRPSDUHG WR FRQWUROV· UHVXOWV 
DW WKH FRUUHVSRQGLQJ WLPH SRLQW 
 $VVHVVPHQWRIGHQWDODSSHDUDQFH
,Q 6WXG\ ,, SDWLHQWV JUDGHG WKHLU RZQ GHQWDO DSSHDUDQFH RQ D VFDOH IURP  WR  7KH 
VFDOH ZDV DQFKRUHG ZLWK SKRWRJUDSKV UHSUHVHQWLQJ JUDGH  JRRG RFFOXVLRQ QR 
WUHDWPHQW QHHG DQG JUDGH  H[WUHPHO\ GHYLDWLQJ RFFOXVLRQ GHILQLWH WUHDWPHQW 
QHHG LQ WKH $HVWKHWLF &RPSRQHQW $& RI WKH ,QGH[ RI 2UWKRGRQWLF 7UHDWPHQW 
1HHG ,271 %URRN 	 6KDZ   3DWLHQWV· VXEMHFWLYH HYDOXDWLRQV ZHUH XVHG WR 
JURXS SDWLHQWV LQWR WZR JURXSV ,Q WKH ILUVW JURXS SDWLHQWV HYDOXDWHG WKHLU GHQWDO 
DSSHDUDQFH ZLWK JUDGHV ² ZKLFK LQ DFFRUGDQFH ZLWK WKH $& RI WKH ,271 ZHUH 
LQWHUSUHWHG WR LQGLFDWH QR RUWKRGRQWLF WUHDWPHQW QHHG DQG LQ WKH VHFRQG JURXS ZLWK 
JUDGHV ² ZKLFK ZHUH LQWHUSUHWHG WR LQGLFDWH HLWKHU ERUGHUOLQH RU GHILQLWH 
WUHDWPHQW QHHG EDVHG RQ DHVWKHWLFV 3DWLHQWV· GHQWDO DSSHDUDQFH ZDV DOVR DVVHVVHG 
ZLWK WKH $& RI ,271 E\ DQ RUWKRGRQWLVW ZKR ZDV ZHOO WUDLQHG LQ DSSO\LQJ WKLV 
PHWKRG 
 6\VWHPDWLFOLWHUDWXUHUHYLHZ
,Q 6WXG\ , VXLWDEOH UHVHDUFK DUWLFOHV ZHUH VHDUFKHG LQ 3XE0HG 3V\F,1)2 DQG :HE 
RI 6FLHQFH LQ FROODERUDWLRQ EHWZHHQ WZR UHYLHZHUV VHH 7DEOH , 6WXG\ , IRU OLVW RI 
VHDUFK WHUPV ,QFOXGHG DUWLFOHV ZHUH ZULWWHQ LQ (QJOLVK DQG SXEOLVKHG EHWZHHQ 
-DQXDU\  DQG -XQH  ([FOXVLRQ GXH WR W\SH RI WUHDWPHQW HJ VXUJLFDOO\ 
DVVLVWHG UDSLG PD[LOODU\ H[SDQVLRQV UKLQRSODVWLHV FRPELQHG ZLWK RUWKRJQDWKLF 
VXUJHU\ RU SDWLHQW JURXS HJ SDWLHQWV ZLWK FOHIWV RU WXPRUV ZDV FDUULHG RXW LQ 
FROODERUDWLRQ EHWZHHQ WZR UHVHDUFKHUV ,Q WRWDO  DUWLFOHV ZHUH LQFOXGHG LQ WKH 
UHYLHZ 
 
  
 6WDWLVWLFDODQDO\VLV
,Q 6WXG\ ,, SDWLHQWV· DQG FRQWUROV· UHVXOWV ZHUH FRPSDUHG ZLWK WKH 0DQQ:KLWQH\ 
8WHVW RU WKH LQGHSHQGHQW VDPSOHV WWHVW 3V\FKRVRFLDO ZHOOEHLQJ LQ JURXSV ZLWK $& 
² DQG $& ² ZHUH FRPSDUHG ZLWK WKH 0DQQ:KLWQH\ 8WHVW 1DPH FDOOLQJ DQG 
EXOO\LQJ H[SHULHQFHV DFFRUGLQJ WR VHOISHUFHLYHG GHQWDO DSSHDUDQFH ZHUH FURVV 
WDEXODWHG DQG VLJQLILFDQFH ZDV FDOFXODWHG ZLWK WKH )LVKHU H[DFW WHVW 7KH 6SHDUPDQ 
UDQN FRUUHODWLRQ FRHIILFLHQW ZDV XVHG WR FRPSDUH SDWLHQWV· VHOIHYDOXDWHG GHQWDO 
DSSHDUDQFH ZLWK RUWKRGRQWLVW·V HYDOXDWLRQ RI GHQWDO DSSHDUDQFH &RPSDULVRQ RI WKH 
GLDU\ YDULDEOHV EHWZHHQ ZRUN GD\V DQG GD\V RII ZRUN ZHUH FDUULHG RXW ZLWK WKH 
:LOFR[RQ VLJQHG UDQN WHVW 7KHVH DQDO\VHV ZHUH SHUIRUPHG ZLWK ,%0 6366 6WDWLVWLFV 
YHUVLRQ  *HQHUDOL]HG OLQHDU PL[HG PRGHOLQJ ZDV XVHG WR DQDO\]H HIIHFWV RI 
SV\FKRVRFLDO ZHOOEHLQJ UHVXOWV REWDLQHG E\ TXHVWLRQQDLUHV RQ GDLO\ HPRWLRQ 
YDULDEOHV $QDO\VHV ZHUH FDUULHG RXW ZLWK WKH 6$6 6\VWHP IRU :LQGRZV YHUVLRQ  
,Q 6WXG\ ,,, JHQHUDO OLQHDU PRGHOLQJ ZDV XVHG WR GHWHFW FKDQJHV LQ SDWLHQWV· ZHOO
EHLQJ GXULQJ WKH WUHDWPHQW SURFHVV &RPSDULVRQ RI UHVXOWV EHWZHHQ WZR FKRVHQ WLPH 
SRLQWV ZDV FDUULHG RXW ZLWK WKH SDLUHG VDPSOHV WWHVW 7KH 0DQQ:KLWQH\ 8WHVW ZDV 
XVHG WR FRPSDUH SDWLHQWV· DQG FRQWUROV· VFRUHV ,%0 6WDWLVWLFV YHUVLRQ  ZDV XVHG 
LQ WKH DQDO\VHV 
(IIHFWLYHQHVV RI RUWKRGRQWLFVXUJLFDO WUHDWPHQW ZDV HYDOXDWHG IRU WKH VXPPDU\ 
RI WKH WKHVLV E\ FDOFXODWLQJ WKH GLIIHUHQFH EHWZHHQ SDWLHQWV· PHDQ VFRUHV DQG GLYLGLQJ 
LW ZLWK WKH VWDQGDUG GHYLDWLRQ RI WKH HDUOLHU WUHDWPHQW SKDVH 77 D PHWKRG WKDW 
KDV EHHQ SURSRVHG IRU FDOFXODWLQJ HIIHFW VL]H IRU UHSHDWHG PHDVXUHV GDWD 0RUULV 	 
'H6KRQ  ,%0 6WDWLVWLFV YHUVLRQ  ZDV XVHG LQ WKH DQDO\VHV 
 
  
 5(68/76
 3DWLHQWV¶PRWLYDWLRQDQGUHDVRQVIRUWUHDWPHQW
$FFRUGLQJ WR WKH V\VWHPDWLF UHYLHZ 6WXG\ , VHYHUDO IDFWRUV PRWLYDWHG SDWLHQWV WR 
VHHN WUHDWPHQW 5DQJHV LQ SHUFHQWDJHV RI SDWLHQWV UHSRUWLQJ VSHFLILF UHDVRQV ZHUH 
ZLGH 2YHUDOO SDWLHQWV UHSRUWHG PRWLYHV UHODWHG WR IXQFWLRQ DSSHDUDQFH VHOIHVWHHP 
DQG VHOIFRQILGHQFH DV ZHOO DV VRFLDO LVVXHV 7DEOH   
7DEOH 0RWLYDWLQJ)DFWRU*URXSVDQG)DFWRUVIRU7UHDWPHQW
)XQFWLRQ 
)XQFWLRQDOUHDVRQVXQVSHFLILHG ±
2FFOXVLRQ ±
&KHZLQJDQGHDWLQJ ±
+HDOWKUHDVRQV 
)XWXUHRUDOKHDOWKSUREOHPV ±
6SHHFK ±
*HQHUDOKHDOWK ±
3DLQLQWKHKHDGUHJLRQ ±
7HPSRURPDQGLEXODUMRLQWSUREOHPV
3UHYHQWLRQRIIXWXUHRUDOKHDOWKSUREOHPV
±
±
(VWKHWLFV 
(VWKHWLFUHDVRQVXQVSHFLILHG ±
)DFLDODSSHDUDQFH ±
'HQWDODSSHDUDQFH ±
6PLOH 
3V\FKRVRFLDOUHDVRQV 
6HOIFRQILGHQFH ±
2WKHUVRFLDOUHDVRQV ±
6HOIHVWHHP 
 3V\FKLDWULFV\PSWRPV
)LJXUH  VKRZV WKH 6&/ VXEVFDOH VFRUHV DW GLIIHUHQW SKDVHV RI WUHDWPHQW 7KH 
ILJXUH LOOXVWUDWHV DQ LQFUHDVH LQ SV\FKLDWULF V\PSWRPV IURP EHIRUH WUHDWPHQW 7 WR 
DSSOLFDWLRQ RI IL[HG RUWKRGRQWLF DSSOLDQFHV 7 DIWHU ZKLFK WKH V\PSWRPV VORZO\ 
GHFUHDVH 7KH LQFUHDVH RI V\PSWRPV IURP EHIRUH WUHDWPHQW 7 WR DSSOLFDWLRQ RI 
IL[HG DSSOLDQFHV 7 DV ZHOO DV WKH GHFUHDVH IURP DSSOLFDWLRQ RI IL[HG DSSOLDQFHV 
  
7 WR RQH \HDU DIWHU VXUJHU\ 7 ZDV VLJQLILFDQW LQ WKH JHQHUDO V\PSWRPDWLF LQGH[ 
6WXG\ ,,, 7DEOH ,,, 
 
 
)LJXUH 6&/VXEVFDOHVFRUHVDWGLIIHUHQWWUHDWPHQWSKDVHVIRUSDWLHQWVSDUWLFLSDWLQJLQ7
 'HSUHVVLYHV\PSWRPV
$FFRUGLQJ WR WKH V\VWHPDWLF UHYLHZ 6WXG\ , VWXGLHV XVLQJ VWDQGDUGL]HG 
TXHVWLRQQDLUHV RI GHSUHVVLYH V\PSWRPV GLG QRW JHQHUDOO\ UHSRUW GHSUHVVLYH GLVRUGHUV 
HLWKHU EHIRUH RU DIWHU WUHDWPHQW EXW ZLWK RWKHU TXHVWLRQQDLUHV WKH SHUFHQWDJHV RI 
SDWLHQWV VXIIHULQJ IURP SRVWVXUJLFDO ORZ PRRG RU GHSUHVVLRQ UDQJHG IURP  WR 
  
 ,Q 6WXG\ ,, EHIRUH WUHDWPHQW  RI SDWLHQWV KDG VFRUHV DW RU DERYH WKH )LQQLVK 
QDWLRQDO WKUHVKROG 'XULQJ WUHDWPHQW 6WXG\ ,,, )LJXUH  D VLJQLILFDQW FKDQJH LQ 
GHSUHVVLYH V\PSWRPV HPHUJHG +RZHYHU WKH LQFUHDVH ZDV RQO\ VLJQLILFDQW IURP SUH
WUHDWPHQW 7 WR SODFHPHQW RI IL[HG DSSOLDQFHV 7 DQG WKH GHFUHDVH ZDV 
VLJQLILFDQW IURP SODFHPHQW RI IL[HG DSSOLDQFHV 7 WR RQH \HDU DIWHU VXUJHU\ 7 
0
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0,5
0,6
0,7
0,8
0,9
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1,2
1,3
T0 T2 T3 T4 T5
6RPDWL]DWLRQ 2EVHVVLYHFRPSXOVLYLW\ ,QWHUSHUVRQDOVHQVLWLYLW\
'HSUHVVLRQ $Q[LHW\ +RVWLOLW\
3KRELFDQ[LHW\ 3DUDQRLGLGHDWLRQ 3V\FKRWLFLVP
*6,
  
1R FKDQJH LQ GHSUHVVLYH V\PSWRPV IURP SUHWUHDWPHQW 7 WR RQH \HDU DIWHU VXUJHU\ 
7 ZDV IRXQG 
 $Q[LHW\V\PSWRPV
5HVXOWV UHJDUGLQJ DQ[LHW\ DUH DQDORJRXV WR WKRVH RI GHSUHVVLRQ ,Q WKH V\VWHPDWLF 
UHYLHZ RQ VWDQGDUGL]HG TXHVWLRQQDLUHV SDWLHQWV ZHUH QRW IRXQG WR KDYH KLJKHU VFRUHV 
WKDQ FRQWUROV RU WKH SRSXODWLRQ LQ JHQHUDO 2Q RWKHU TXHVWLRQQDLUHV  RI SDWLHQWV 
KDG SUHRSHUDWLYH DQ[LHW\ 6WXG\ , 
 ,Q WKH EDVHOLQH VWXG\ 6WXG\ ,,  KDG DQ[LHW\ VFRUHV DW RU DERYH WKH )LQQLVK 
QDWLRQDO WKUHVKROG EHIRUH WUHDWPHQW ,Q 6WXG\ ,,, )LJXUH  D VLJQLILFDQW GHFUHDVH 
IURP SUHWUHDWPHQW 7 WR RQH \HDU DIWHU VXUJHU\ 7 ZDV IRXQG  
 6HOIHVWHHP
$FFRUGLQJ WR SUHYLRXV UHVHDUFK LQ WKH V\VWHPDWLF UHYLHZ 6WXG\ , VHOIHVWHHP RI 
RUWKRJQDWKLF SDWLHQWV ZDV HTXDO WR FRQWUROV· VHOIHVWHHP ERWK EHIRUH DQG DIWHU 
WUHDWPHQW ZKHQ HYDOXDWHG ZLWK VWDQGDUGL]HG TXHVWLRQQDLUHV RI VHOIHVWHHP 7KLV ZDV 
DOVR VHHQ LQ WKH SUHVHQW VDPSOH ZLWK UHJDUG WR VHOIHVWHHP EHIRUH WUHDWPHQW 6WXG\ 
,, DQG RQH \HDU DIWHU VXUJHU\ 6WXG\ ,,, +RZHYHU SDWLHQWV· VHOIHVWHHP GLG FKDQJH 
GXULQJ WUHDWPHQW DQG ZDV VLJQLILFDQWO\ ORZHU DIWHU DSSOLFDWLRQ RI IL[HG DSSOLDQFHV 
EXW UHWXUQHG WR SUHWUHDWPHQW OHYHO DV WUHDWPHQW SURFHHGHG )LJXUH  
 3V\FKRORJLFDOIOH[LELOLW\
%HIRUH WUHDWPHQW SDWLHQWV· SV\FKRORJLFDO IOH[LELOLW\ GLG QRW GLIIHU IURP WKDW RI 
FRQWUROV· 6WXG\ ,, 3V\FKRORJLFDO IOH[LELOLW\ GHFUHDVHG IURP SUHWUHDWPHQW 7 WR 
DSSOLFDWLRQ RI IL[HG RUWKRGRQWLF DSSOLDQFHV 7 EXW UHWXUQHG WR SUHWUHDWPHQW OHYHO 
RQH \HDU DIWHU VXUJHU\ 7 6WXG\ ,,, DV VHHQ LQ )LJXUH  
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)LJXUH 56(6DQG$$4,,IRUSDWLHQWVLQFOXGHGLQ7DWGLIIHUHQWWLPHSRLQWVDQGIRUFRQWUROVDW7
 %RG\LPDJH
7KH V\VWHPDWLF UHYLHZ VKRZV WKDW SURVSHFWLYH RUWKRJQDWKLF SDWLHQWV ZHUH OHVV 
VDWLVILHG ZLWK WKHLU IDFLDO DSSHDUDQFH WKDQ RWKHUV EXW WKHLU VDWLVIDFWLRQ LQFUHDVHG 
GXULQJ WUHDWPHQW :LWK UHJDUG WR RYHUDOO ERG\ LPDJH SDWLHQWV· VDWLVIDFWLRQ GLG QRW 
GLIIHU IURP RWKHUV ,Q WKH SUHVHQW VWXG\  RI WKH SDWLHQWV JDYH WKHLU GHQWDO 
DSSHDUDQFH D JUDGH RI  WR  LQGLFDWLQJ QR RUWKRGRQWLF WUHDWPHQW QHHG ZKLOH  
RI WKH SDWLHQWV JDYH WKHLU GHQWDO DSSHDUDQFH D JUDGH RI  WR  RQ WKH VDPH VFDOH 
LQGLFDWLQJ D ERUGHUOLQH RU GHILQLWH WUHDWPHQW QHHG EDVHG RQ DHVWKHWLFV 6WXG\ ,, 2Q 
WKH TXHVWLRQQDLUH PHDVXULQJ ERG\ LPDJH DQG IDFLDO ERG\ LPDJH VDWLVIDFWLRQ SDWLHQWV 
ZHUH OHVV VDWLVILHG WKDQ FRQWUROV RQ ERWK DVSHFWV 6WXG\ ,, )XUWKHU DQDO\VHV UHYHDOHG 
WKDW ERG\ LPDJH DQG IDFLDO ERG\ LPDJH ZHUH ORZHU WKDQ WKRVH RI WKH FRQWUROV RQO\ LQ 
WKH SDWLHQW JURXS WKDW JDYH WKHLU GHQWDO DSSHDUDQFH D JUDGH RI  WR  1R FKDQJH LQ 
ERG\ LPDJH IURP EHIRUH WUHDWPHQW 7 WR DSSOLFDWLRQ RI IL[HG RUWKRGRQWLF 
DSSOLDQFHV 7 ZDV IRXQG EXW D VLJQLILFDQW LPSURYHPHQW LQ ERWK ERG\ DQG IDFLDO  
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)LJXUH 24/4VXPVFRUHERG\LPDJHDQGIDFLDOERG\LPDJHIRUSDWLHQWVLQFOXGHGLQ7DW
GLIIHUHQWWLPHSRLQWVDQGIRUFRQWUROVDW7
DV VHHQ LQ )LJXUH  2QH \HDU DIWHU VXUJHU\ SDWLHQWV DQG FRQWUROV KDG HTXDO ERG\ 
LPDJH DQG IDFLDO ERG\ LPDJH 
 4XDOLW\RIOLIH
,W ZDV IRXQG WKDW WKH TXDOLW\ RI OLIH RI RUWKRJQDWKLF SDWLHQWV KDV EHHQ DVVHVVHG ZLWK 
JHQHULF KHDOWK PHDVXUHV RUDO KHDOWK PHDVXUHV DQG FRQGLWLRQVSHFLILF PHDVXUHV 
6WXG\ , :LWK JHQHULF KHDOWKUHODWHG TXDOLW\ RI OLIH PHDVXUHV QR FKDQJH ZDV 
GHWHFWHG GXULQJ WUHDWPHQW ZKLOH ZLWK ERWK RUDO KHDOWK DQG FRQGLWLRQVSHFLILF 
PHDVXUHV SDWLHQWV· TXDOLW\ RI OLIH ZDV IRXQG WR LPSURYH GXULQJ WUHDWPHQW  
,Q WKH SUHVHQW VDPSOH SDWLHQWV· TXDOLW\ RI OLIH EHIRUH WUHDWPHQW ZLWK UHJDUG WR 
VRFLDO DVSHFWV ZDV HTXDO WR WKDW RI FRQWUROV· EXW ZRUVH ZLWK UHJDUG WR IDFLDO DHVWKHWLFV 
DZDUHQHVV RI GHQWRIDFLDO DHVWKHWLFV DQG RUDO IXQFWLRQ 6WXG\ ,, 3DWLHQWV· RUDO 
IXQFWLRQ GHWHULRUDWHG DIWHU SODFHPHQW RI IL[HG RUWKRGRQWLF DSSOLDQFHV 7 EXW 
LPSURYHG IURP SODFHPHQW RI DSSOLDQFHV 7 WR RQH \HDU DIWHU VXUJHU\ 7 )DFLDO 
DHVWKHWLFV DZDUHQHVV RI GHQWRIDFLDO DHVWKHWLFV DQG VRFLDO DVSHFWV RI GHQWRIDFLDO 
GHIRUPLW\ GLG QRW FKDQJH IURP EHIRUH WUHDWPHQW 7 WR SODFHPHQW RI IL[HG 
RUWKRGRQWLF DSSOLDQFHV 7 EXW GLG LPSURYH IURP SODFHPHQW RI RUWKRGRQWLF 
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DSSOLDQFHV 7 WR RQH \HDU DIWHU VXUJHU\ 7 7KH LPSURYHPHQW IURP EHIRUH 
WUHDWPHQW 7 WR RQH \HDU DIWHU VXUJHU\ 7 ZDV DOVR VLJQLILFDQW ZLWK DOO VXEVFDOHV 
RI WKH 24/4 6WXG\ ,,, )LJXUH  LOOXVWUDWHV WKH VXP VFRUHV DW GLIIHUHQW WLPH SRLQWV 
DQG )LJXUH  LOOXVWUDWHV WKH FKDQJHV LQ PHDQ VFRUHV RI WKH 24/4 VXEVFDOHV 7KLV 
ILJXUH VKRZV WKDW WKH FKDQJH IURP DSSOLFDWLRQ RI IL[HG DSSOLDQFHV 7 WR RQH \HDU 
DIWHU VXUJHU\ 7 ZDV QRW VWDEOH ,QVWHDG WKH VFRUHV VHHP WR EH VWDEOH IURP 
DSSOLFDWLRQ RI IL[HG DSSOLDQFHV 7 WR  ZHHNV DIWHU VXUJHU\ 7 DIWHU ZKLFK D 
VLJQLILFDQW GURS LQ VFRUHV LQGLFDWLQJ D KLJKHU TXDOLW\ RI OLIH WR RQH \HDU DIWHU VXUJHU\ 
7 RFFXUUHG 3DWLHQWV ZKR UDWHG WKHLU GHQWDO DSSHDUDQFH DV ZRUVH KDG ORZHU 
RUWKRJQDWKLF TXDOLW\ RI OLIH RYHUDOO 6WXG\ ,, )LJXUH  LOOXVWUDWHV WKH FKDQJHV LQ 
24/4 VFRUHV DW GLIIHUHQW WUHDWPHQW SKDVHV IRU SDWLHQWV ZLWK VXEMHFWLYH $&JUDGHV 
² QR WUHDWPHQW QHHG DQG ZLWK JUDGHV ² ERUGHUOLQH RU GHILQLWH WUHDWPHQW QHHG 
IRU WKH SDWLHQWV LQFOXGHG LQ 6WXG\ ,,, 7KH WUDMHFWRULHV IRU WKHVH WZR JURXSV VHHP WR 
GLIIHU ZKLOH WKRVH ZLWK ERUGHUOLQH RU GHILQLWH WUHDWPHQW QHHG H[SHULHQFH D 
GHWHULRUDWLRQ LQ TXDOLW\ RI OLIH IURP 7 WR 7 DQG LPSURYHPHQW WKHUHDIWHU WKRVH ZLWK 
QR WUHDWPHQW QHHG H[SHULHQFH D GHWHULRUDWLRQ IURP 7 XQWLO 7 DQG LPSURYHPHQW 
IURP 7 WR 7 2QH \HDU DIWHU VXUJHU\ SDWLHQWV GLG QRW GLIIHU IURP FRQWUROV ZLWK 
UHJDUG WR RUDO IXQFWLRQ DQG IDFLDO DHVWKHWLFV ZKLOH SDWLHQWV KDG HYHQ EHWWHU TXDOLW\ RI 
OLIH ZLWK UHJDUG WR VRFLDO DVSHFWV RI GHQWRIDFLDO GHIRUPLW\ DQG DZDUHQHVV RI 
GHQWRIDFLDO DHVWKHWLFV 
 %XOO\LQJDQGGDLO\HPRWLRQV
6WXGLHV LQFOXGHG LQ WKH V\VWHPDWLF OLWHUDWXUH UHYLHZ VKRZHG WKDW PDQ\ SDWLHQWV KDG 
EHHQ FDOOHG QDPHV DQG EXOOLHG EHIRUH WUHDWPHQW EXW DIWHU WUHDWPHQW OHVV EXOO\LQJ 
RFFXUUHG 6WXG\ , ,Q WKH SUHVHQW VDPSOH  RI SDWLHQWV KDG EHHQ FDOOHG QDPHV 
DQG  EXOOLHG 6WXG\ ,, 2QH \HDU DIWHU VXUJHU\ RQO\ RQH SDWLHQW RXW RI   
UHSRUWHG EXOO\LQJ 6WXG\ ,,, 
%HIRUH WUHDWPHQW 6WXG\ ,, HVSHFLDOO\ LQ WKH PRUQLQJ SDWLHQWV IHOW PRUH QHJDWLYH 
HPRWLRQV FRPSDUHG WR WKH FRQWUROV 'XULQJ WKH GD\ SDWLHQWV IHOW WKH\ UHFHLYHG OHVV 
SRVLWLYH DQG PRUH QHJDWLYH DWWHQWLRQ WKDQ WKH FRQWUROV ([SHULHQFLQJ SV\FKLDWULF 
V\PSWRPV LQ JUHDWHU DPRXQWV DOVR ZDV DVVRFLDWHG ZLWK LQFUHDVHV LQ WKH DPRXQWV RI 
QHJDWLYH HPRWLRQV LQ SDWLHQWV DQG ZLWK GHFUHDVHV LQ IHHOLQJ VDWLVILHG RU KDSS\ $V D 
ZKROH SDWLHQWV GLG QRW H[SHULHQFH FKDQJHV LQ WKH LQWHQVLW\ RI WKHLU GDLO\ HPRWLRQV 
GXULQJ WUHDWPHQW 6WXG\ ,,, 
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)LJXUH 24/4VXEVFDOHPHDQVFRUHVDWGLIIHUHQWWUHDWPHQWSKDVHVIRUSDWLHQWVSDUWLFLSDWLQJLQ7
/RZHUVFRUHVLQGLFDWHKLJKHUTXDOLW\RIOLIH
)LJXUH 3DWLHQWV¶VXEMHFWLYHHYDOXDWLRQRIGHQWDODSSHDUDQFHDQGRUWKRJQDWKLFTXDOLW\RIOLIHVXP
VFRUHPHDQVDWGLIIHUHQWWUHDWPHQWSKDVHV1XPEHURISDWLHQWVLQSDUHQWKHVHV
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 (IIHFWLYHQHVVRIWUHDWPHQW
:LWK UHJDUG WR 24/4 VXPV VFRUH RUDO IXQFWLRQ IDFLDO DHVWKHWLFV IDFLDO ERG\ LPDJH 
DQG ERG\ LPDJH WKH HIIHFW VL]HV EHWZHHQ WLPH SRLQWV 7 DQG 7 DUH ODUJH 0HGLXP 
HIIHFW VL]HV DUH IRXQG EHWZHHQ WLPH SRLQWV 7 DQG 7 LQ VRFLDO DVSHFWV RI GHQWRIDFLDO 
GHIRUPLW\ DQG DZDUHQHVV RI GHQWRIDFLDO DHVWKHWLFV ZKLOH VPDOO HIIHFW VL]HV DUH IRXQG 
EHWZHHQ WKH VDPH WLPH SRLQWV IRU VHOIHVWHHP SV\FKRORJLFDO IOH[LELOLW\ DQG JHQHUDO 
V\PSWRPDWLF LQGH[ RI WKH 6&/ 
7DEOH (IIHFW6L]HVIRU3V\FKRVRFLDO0HDVXUHV
0HDVXUH (IIHFWVL]H77 (IIHFWVL]H77
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7KLV VWXG\ KDV H[SORUHG FKDQJHV LQ SV\FKRVRFLDO ZHOOEHLQJ RI RUWKRJQDWKLF SDWLHQWV 
DQG FRPSDUHG SDWLHQWV· ZHOOEHLQJ WR WKDW RI FRQWUROV $OO SDWLHQWV LQFOXGHG LQ WKH 
VWXG\ KDG EHHQ UHIHUUHG IRU HYDOXDWLRQ RI RUWKRJQDWKLF WUHDWPHQW QHHG WR WZR 
XQLYHUVLW\ KRVSLWDOV 7KH FRQWURO JURXS FRQVLVWHG RI DGXOWV QRW LQ QHHG RI 
RUWKRJQDWKLF WUHDWPHQW EXW ZKR DWWHQGHG D URXWLQH H[DPLQDWLRQ RI RUDO KHDOWK LQ WKH 
EHJLQQLQJ RI WKHLU XQLYHUVLW\ VWXGLHV 3DUWLFLSDWLRQ LQ WKH VWXG\ ZDV YROXQWDU\  
7KHUH DUH IRXU PDLQ ILQGLQJV WR WKLV VWXG\ )LUVW LQ VRPH DVSHFWV SURVSHFWLYH 
RUWKRJQDWKLF SDWLHQWV RI WKH SUHVHQW VDPSOH GR QRW VHHP WR GLIIHU IURP \RXQJ DGXOWV 
ZKR DUH QRW LQ QHHG RI WUHDWPHQW ,Q GHWDLO DW JURXS OHYHO SDWLHQWV· VHOIHVWHHP DQG 
SV\FKRORJLFDO IOH[LELOLW\ GLG QRW GLIIHU IURP WKRVH RI WKH FRQWUROV ,Q FRQWUDVW DW 
JURXS OHYHO RUWKRJQDWKLF SDWLHQWV· TXDOLW\ RI OLIH LQ JHQHUDO DQG ERG\ LPDJH ZHUH 
ZRUVH WKDQ WKRVH RI WKH FRQWUROV +RZHYHU ZLWKLQ WKH JURXS RI RUWKRJQDWKLF 
SDWLHQWV RQO\ WKRVH ZKR UDWHG WKHLU GHQWDO DSSHDUDQFH DV ZRUVH KDG ORZHU ERG\ 
LPDJH DQG RUWKRJQDWKLF TXDOLW\ RI OLIH WKDQ FRQWUROV 7KH UHVW RI WKH SDWLHQWV RQO\ 
GLIIHUHG IURP WKH FRQWUROV ZLWK UHVSHFW WR RUDO IXQFWLRQUHODWHG TXDOLW\ RI OLIH 7KLV 
LV DQ LPSRUWDQW ILQGLQJ VLQFH LW KDV EHHQ VXJJHVWHG WKDW GHQWRIDFLDO GHIRUPLWLHV DIIHFW 
SDWLHQWV· SV\FKRVRFLDO ZHOOEHLQJ LQ PDQ\ ZD\V $FFRUGLQJ WR RXU UHVXOWV KRZHYHU 
VRPH SDWLHQWV FRSH ZHOO  
6HFRQG DV H[SHFWHG EDVHG RQ WKH V\VWHPDWLF OLWHUDWXUH UHYLHZ SDWLHQWV· 
SV\FKRVRFLDO ZHOOEHLQJ LPSURYHG LQ WKH H[DPLQHG VDPSOH IURP EHIRUH WUHDWPHQW WR 
RQH \HDU DIWHU VXUJHU\ 7KLV ZDV WKH FDVH ZLWK RUWKRJQDWKLF TXDOLW\ RI OLIH ERG\ 
LPDJH DQG IDFLDO ERG\ LPDJH DV ZHOO DV PDQ\ RI WKH SV\FKLDWULF V\PSWRPV EXW QRW 
ZLWK VHOIHVWHHP DQG SV\FKRORJLFDO IOH[LELOLW\ 7KHVH UHVXOWV DUH LQ OLQH ZLWK SUHYLRXV 
VWXGLHV ZKHUH LPSURYHPHQW KDV EHHQ IRXQG LQ GHSUHVVLRQ %UXQDXOW HW DO  
.LP .LP 6KLQ &KXQ 	 .LP  DQG RUWKRJQDWKLF TXDOLW\ RI OLIH &DWW HW DO 
 &KRL HW DO  (PDGLDQ 5D]YDGL HW DO  3DORPDUHV HW DO  6LOYD HW 
DO  6RK 	 1DUD\DQDQ  6XQ HW DO  +RZHYHU LQ WKH SUHVHQW VWXG\ 
LPSURYHPHQW LQ DQ[LHW\ ZDV IRXQG 6WXG\ ,,, ZKLFK FRQWUDGLFWV WKH UHVXOWV RI 
%UXQDXOW HW DO  DFFRUGLQJ WR ZKLFK RUWKRJQDWKLF WUHDWPHQW GLG QRW LPSURYH 
DQ[LHW\ 2UWKRJQDWKLF WUHDWPHQW GLG QRW LPSURYH VHOIHVWHHP 6WXG\ ,,, EXW 
  
DFFRUGLQJ WR WKH UHVXOWV RI 6WXG\ ,, VHOIHVWHHP KDG QRW EHHQ ORZHU LQ SDWLHQWV 
FRPSDUHG WR FRQWUROV EHIRUH WUHDWPHQW HLWKHU 
7KLUG LQ WKLV VWXG\ RUWKRJQDWKLF WUHDWPHQW VHHPHG WR GLPLQLVK WKH JDS LQ 
SV\FKRVRFLDO ZHOOEHLQJ EHWZHHQ SDWLHQWV DQG FRQWUROV $V D UHVXOW RI LPSURYHG 
SV\FKRVRFLDO ZHOOEHLQJ GXULQJ WUHDWPHQW DW WKH HQG RI WKH WUHDWPHQW SDWLHQWV· 
RUWKRJQDWKLF TXDOLW\ RI OLIH ZDV FRPSDUDEOH WR WKDW RI FRQWUROV RU HYHQ EHWWHU WKDQ 
FRQWUROV· ZLWK UHJDUG WR VRFLDO DVSHFWV DQG DZDUHQHVV RI GHQWRIDFLDO GHIRUPLW\ $OVR 
SV\FKRORJLFDO IOH[LELOLW\ ZDV EHWWHU DPRQJ SDWLHQWV WKDQ FRQWUROV ,Q D UHFHQW VWXG\ 
E\ 6XQ HW DO  SDWLHQWV· RYHUDOO RUWKRJQDWKLF TXDOLW\ RI OLIH ZDV HTXDO WR WKDW RI 
FRQWUROV  2Q VRFLDO DVSHFWV DQG IDFLDO DHVWKHWLFV SDWLHQWV DQG FRQWUROV GLG QRW GLIIHU 
EXW RQ RUDO IXQFWLRQ DQG DZDUHQHVV RI GHQWRIDFLDO DHVWKHWLFV SDWLHQWV· TXDOLW\ RI OLIH 
ZDV ORZHU 7KXV FRPSDUHG WR WKH UHVXOWV RI 6XQ HW DO  WKH UHVXOWV RI WKH 
FXUUHQW VWXG\ DUH PRUH HQFRXUDJLQJ 
)RXUWK LQ WKH FXUUHQW VWXG\ FKDQJHV LQ GRPDLQV RI SV\FKRVRFLDO ZHOOEHLQJ GLG 
QRW LPSURYH OLQHDUO\ 5DWKHU LQ PRVW DVSHFWV ZHOOEHLQJ GHFUHDVHG IURP EHIRUH 
WUHDWPHQW WR EHJLQQLQJ RI RUWKRGRQWLF WUHDWPHQW 7KHUHDIWHU WKH VLWXDWLRQ JUDGXDOO\ 
LPSURYHG 7KLV LV LPSRUWDQW ZLWK UHJDUG WR SV\FKRORJLFDO SUHSDUDWLRQ RI SDWLHQWV EXW 
DOVR IRU WKH VHOHFWLRQ RI WKH EDVHOLQH LQ IXWXUH VWXGLHV  
$OWKRXJK WKH UHVXOWV RI WKLV VWXG\ DUH SRVLWLYH DW JURXS OHYHO DQ H[DPLQDWLRQ RI 
WKH UDQJH RI UHVXOWV UHYHDOV WKDW QRW DOO SDWLHQWV H[SHULHQFHG LPSURYHPHQWV LQ WKHLU 
SV\FKRVRFLDO ZHOOEHLQJ 7KLV FDQ EH VHHQ LQ ERWK QHJDWLYH DQG SRVLWLYH YDOXHV LQ 
7DEOH ,,, RI 6WXG\ ,,, $V QRWHG E\ ODQG HW DO D VRPH SDWLHQWV H[SHULHQFH D 
FOLQLFDO DQGRU VXEMHFWLYH GHWHULRUDWLRQ LQ RUDO IXQFWLRQ GXULQJ WUHDWPHQW DQG WKH 
UHVXOWV LQ WKH FXUUHQW VWXG\ UHJDUGLQJ FRQGLWLRQVSHFLILF TXDOLW\ RI OLIH VKRZ WKDW 
DFWXDOO\ IRU VRPH SDWLHQWV TXDOLW\ RI OLIH GHWHULRUDWHV IURP EHIRUH WUHDWPHQW WR RQH 
\HDU DIWHU VXUJHU\ 6WXG\ ,,, GHSLFWHG LQ LQFUHDVHG TXDOLW\ RI OLIH VFRUHV IURP 7 WR 
7 $GYHUVH HIIHFWV DUH DOVR IRXQG UHJDUGLQJ ERG\ LPDJH VHOIHVWHHP SV\FKRORJLFDO 
IOH[LELOLW\ DQG SV\FKLDWULF V\PSWRPV 7KXV SDWLHQWV UHDFW YHU\ GLIIHUHQWO\ WR WKHLU 
GHQWRIDFLDO GLVFUHSDQFLHV DQG WKHLU WUHDWPHQW 7KLV PLJKW EH GXH WR D QXPEHU RI 
UHDVRQV 7KRPSVRQ DQG .HQW  KDYH VXPPDUL]HG UHVXOWV UHJDUGLQJ 
SV\FKRORJLFDO GLVWUHVV DQG GLVILJXULQJ FRQGLWLRQV  +RZHYHU DV GHQWRIDFLDO 
GHIRUPLWLHV KDYH RWKHU HIIHFWV DV ZHOO WKHLU PRGHO PD\ QRW EH IXOO\ DSSOLFDEOH ZLWK 
RUWKRJQDWKLF SDWLHQWV ,Q WKHLU DUWLFOH UHDVRQV IRU LQGLYLGXDO YDULDWLRQ LQ DGDSWLQJ WR 
GLVILJXUHPHQW ZHUH JURXSHG LQWR FOLQLFDO VHYHULW\ DQG YLVLELOLW\ GHPRJUDSKLF 
FKDUDFWHULVWLFV VRFLDO VXSSRUW DQG FRSLQJ VWUDWHJLHV RI ZKLFK GHPRJUDSKLF DQG 
SK\VLFDO IDFWRUV ZHUH FRQVLGHUHG OHVV LPSRUWDQW :LWK UHJDUG WR FOLQLFDO VHYHULW\ DQG 
YLVLELOLW\ LW FRXOG EH H[SHFWHG WKDW SDWLHQWV ZLWK PRUH QRWLFHDEOH YLVLEOH 
  
GLVILJXUHPHQWV ZRXOG H[SHULHQFH JUHDWHU OHYHOV RI GLVWUHVV EXW UHVXOWV DUH 
FRQWUDGLFWRU\ ,Q VWXGLHV ZLWK RUWKRJQDWKLF SDWLHQWV WKH W\SH RI PDORFFOXVLRQ KDV 
EHHQ DVVRFLDWHG ZLWK TXDOLW\ RI OLIH DQG GHSUHVVLRQ $QJOH &ODVV ,,, SDWLHQWV KDYH 
EHHQ VKRZQ WR KDYH KLJKHU OHYHOV RI GHSUHVVLYH V\PSWRPV WKDQ &ODVV ,, SDWLHQWV 
EHIRUH VXUJHU\ ZKLOH DIWHU VXUJHU\ V\PSWRPV KDYH EHHQ IRXQG WR EH VLJQLILFDQWO\ 
ORZHU IRU &ODVV ,,, EXW QRW IRU &ODVV ,, SDWLHQWV 7DNDWVXML HW DO  ,Q D 
ORQJLWXGLQDO VWXG\ E\ %DKHULPRJKDGGDP HW DO  ZLWK &ODVV ,, DQG &ODVV ,,, 
SDWLHQWV &ODVV ,,, SDWLHQWV H[SHULHQFHG D GHFUHDVH LQ SV\FKRORJLFDO GLVFRPIRUW DQG 
SV\FKRORJLFDO GLVDELOLW\ IURP EDVHOLQH WR MXVW EHIRUH VXUJHU\ DV ZHOO DV IURP EDVHOLQH 
WR  PRQWKV DIWHU GHERQGLQJ &ODVV ,, SDWLHQWV KRZHYHU H[SHULHQFHG DQ LQFUHDVH 
LQ SV\FKRORJLFDO GLVDELOLW\ IURP EDVHOLQH WR MXVW EHIRUH VXUJHU\ EXW DW  PRQWKV DIWHU 
GHERQGLQJ LW ZDV ORZHU WKDQ DW EDVHOLQH 2Q WKH RWKHU KDQG WKH SDWWHUQV RI FKDQJH 
ZHUH LGHQWLFDO IRU &ODVV ,, DQG &ODVV ,,, SDWLHQWV UHJDUGLQJ IXQFWLRQDO OLPLWDWLRQ DQG 
SK\VLFDO GLVDELOLW\ ERWK SDWLHQW JURXSV H[SHULHQFHG D ZRUVHQLQJ IURP EDVHOLQH WR MXVW 
EHIRUH VXUJHU\ DIWHU ZKLFK WKH VLWXDWLRQ LPSURYHG $V QRWHG LQ WKH UHFHQW VWXG\ E\ 
7DFKLNL HW DO  FKDQJHV LQ GLIIHUHQW DVSHFWV RI TXDOLW\ RI OLIH SUREDEO\ GHSHQG 
RQ WKH W\SH RI PDORFFOXVLRQ EXW DOVR RQ WKH VRFLDO VXUURXQGLQJV DV LQ GLIIHUHQW 
HWKQLF JURXSV FHUWDLQ W\SHV RI PDORFFOXVLRQ DUH PRUH FRPPRQ WKDQ RWKHUV  
$OWKRXJK DOO SDWLHQWV LQ RXU VDPSOH KDG VNHOHWDO DQG GHQWDO GHYLDWLRQV WKDW 
UHTXLUHG RUWKRJQDWKLF WUHDWPHQW QRW DOO SDWLHQWV KDG ORZHU RUWKRJQDWKLF TXDOLW\ RI 
OLIH WKDQ FRQWUROV ZLWK WKH H[FHSWLRQ RI IXQFWLRQDO DVSHFWV )XUWKHUPRUH WKH 
REMHFWLYHO\ GHILQHG WUHDWPHQW QHHG EDVHG RQ GHQWDO DSSHDUDQFH GLG QRW GLIIHUHQWLDWH 
EHWZHHQ SDWLHQWV ZLWK ORZHU RU KLJKHU VHOIHVWHHP IDFLDO DQG ERG\ LPDJH RU 
RUWKRJQDWKLF TXDOLW\ RI OLIH 7KHVH UHVXOWV LQGLFDWH WKDW SDWLHQWV· DGDSWDWLRQ WR WKHLU 
FRQGLWLRQ LV H[SODLQHG E\ RWKHU UHDVRQV WKDQ WKH REMHFWLYHO\ GHILQHG VHYHULW\ RI WKHLU 
FRQGLWLRQ 7KH GLIIHUHQFHV LQ DGDSWDWLRQ WR GLVILJXUHPHQW PD\ EH H[SODLQHG E\ 
GLIIHUHQFHV LQ FRSLQJ VNLOOV DV SURSRVHG E\ 7KRPSVRQ DQG .HQW  
2UWKRJQDWKLF SDWLHQWV KDYH EHHQ IRXQG WR XVH DYRLGDQFH DQG PRGLI\LQJ EHKDYLRXU 
WR PLQLPL]H WKH LPSDFW RI WKHLU GHQWRIDFLDO GHIRUPLW\ 5\DQ HW DO  $YRLGDQFH 
LQFOXGHG DYRLGLQJ VHHLQJ RU WKLQNLQJ DERXW WKH GHIHFW QRW VPLOLQJ DQG QRW HDWLQJ LQ 
SXEOLF WR QDPH D IHZ 3DWLHQWV XVHG D ZLGH UDQJH RI DOWHUHG EHKDYLRUV VXFK DV 
FRYHULQJ WKHLU PRXWK WR KLGH WKH WHHWK QRW ELWLQJ WRJHWKHU WR KLGH WKHLU ELWH DQG 
SXUSRVHIXOO\ UXLQLQJ SKRWRJUDSKV 6RPH SDWLHQWV KDYH UHSRUWHG DYRLGLQJ 
LQIRUPDWLRQ UHJDUGLQJ VXEVHTXHQW VWDJHV RI WUHDWPHQW RU KDYH GHFLGHG QRW WR SUHSDUH 
WKHPVHOYHV /LGGOH HW DO  $YRLGDQFH PD\ KRZHYHU ZRUVHQ WKH SV\FKRORJLFDO 
GLVWUHVV 7KRPSVRQ 	 .HQW  /DVWO\ VRFLDO VXSSRUW PD\ DIIHFW SV\FKRORJLFDO 
DGMXVWPHQW <DR HW DO  3DWLHQWV YDOXHG KLJKO\ WKH VXSSRUW IURP IDPLO\ DQG 
  
IULHQGV LQ WKH GHFLVLRQPDNLQJ SURFHVV ZKHWKHU RU QRW WR FRPPHQFH WUHDWPHQW 
DQG LQ WKH SRVWVXUJLFDO SHULRG /LGGOH HW DO  
 ,Q WKLV VWXG\ SDWLHQWV· VDWLVIDFWLRQ ZLWK WKHLU WUHDWPHQW UHVXOW ZDV QRW DVVHVVHG 
+RZHYHU DV WKH UHVXOWV GHVFULEHG LQ 7DEOH ,,, LQ 6WXG\ ,,, VXJJHVW WKDW VRPH SDWLHQWV 
H[SHULHQFHG D GHWHULRUDWLRQ LQ RUWKRJQDWKLF TXDOLW\ RI OLIH ERG\ LPDJH VHOIHVWHHP 
RU SV\FKRORJLFDO IOH[LELOLW\ LW FRXOG EH DQWLFLSDWHG WKDW QRW DOO SDWLHQW ZHUH VDWLVILHG 
,Q WKH SDSHU E\ 0RRQ DQG .LP  IDFWRUV DVVRFLDWHG ZLWK SRVWRSHUDWLYH 
GLVVDWLVIDFWLRQ ZHUH XQDQWLFLSDWHG SRVWVXUJLFDO HYHQWV XQUHDOLVWLF H[SHFWDWLRQV ODFN 
RI HPRWLRQDO SUHSDUDWLRQ LQVXIILFLHQW H[SODQDWLRQ RI WKH VXUJLFDO H[SHULHQFH SRRU 
FRSLQJ PHFKDQLVPV IRU VWUHVV VLJQLILFDQW SDLQ DQG LQDGHTXDWH VXSSRUW IURP RWKHUV 
0DQ\ RI WKHVH IDFWRUV FRXOG EH DYRLGHG ZLWK VXIILFLHQW SV\FKRORJLFDO VXSSRUW GXULQJ 
WUHDWPHQW $GMXVWLQJ WR FKDQJHV LQ DSSHDUDQFH LV D SURFHVV DQG DW ILUVW SDWLHQWV PD\ 
IHHO WKDW DGMXVWLQJ LV GLIILFXOW DQG TXHVWLRQ WKHLU GHFLVLRQ WR FRPPHQFH WUHDWPHQW 
/LGGOH HW DO  6DWLVIDFWLRQ ZLWK SDWLHQWFOLQLFLDQ FRPPXQLFDWLRQ KDV DOVR EHHQ 
DVVRFLDWHG ZLWK RYHUDOO VDWLVIDFWLRQ ZLWK VXUJHU\ .XIWD 3HDFRFN &KXDQJ ,QYHUVR 
	 /HYLQ  +RZHYHU DV DQ H[DPSOH  RI %ULWLVK FRQVXOWLQJ RUWKRGRQWLVWV 
KDG KDG QR HGXFDWLRQ LQ SV\FKRORJLFDO DVVHVVPHQW RU PDQDJHPHQW ZKLOVW  IHOW 
WKH\ ZRXOG EHQHILW KDYLQJ LQVWUXFWLRQ LQ WKLV DUHD -XJJLQV )HLQPDQQ 6KXWH 	 
&XQQLQJKDP  ,W KDV DOVR EHHQ VXJJHVWHG WKDW DOO RUWKRJQDWKLF RU FRVPHWLF 
GHQWLVWU\ SDWLHQWV VKRXOG XQGHUJR SV\FKRORJLFDO VFUHHQLQJ LQ RUGHU WR LGHQWLI\ 
SDWLHQWV ZKR ZRXOG EHQHILW IURP SV\FKRORJLFDO VXSSRUW GXULQJ WUHDWPHQW 
+RQLJPDQ HW DO  <X HW DO  $SSUR[LPDWHO\  RI RUWKRJQDWKLF SDWLHQWV 
YLHZ UHIHUUDO WR D SV\FKRORJLVW RU D SV\FKLDWULVW SRVLWLYHO\ 5\DQ 6KXWH 	 
&XQQLQJKDP  
$V SDWLHQWV ZLWK WKH PRVW VHYHUH IDFLDO GHIRUPLWLHV KDYH EHHQ IRXQG WR H[SHULHQFH 
PRUH DQ[LHW\ DQG HPRWLRQDO LQVWDELOLW\ WKDQ SDWLHQWV ZLWK OHVV VHYHUH IDFLDO 
GHIRUPLWLHV .RYDOHQNR HW DO  WKH\ DOVR QHHG PRUH VXSSRUW GXULQJ WUHDWPHQW 
(YHQ LI SRRUHU SV\FKRORJLFDO ZHOOEHLQJ LV UHODWHG WR VHYHULW\ RI GHIRUPLW\ KLJK OHYHOV 
RI DQ[LHW\ DQG HPRWLRQDO LQVWDELOLW\ VKRXOG QRW EH WKH VROH UHDVRQV IRU SRVWSRQLQJ 
RUWKRJQDWKLF WUHDWPHQW 2Q WKH RWKHU KDQG VLJQLILFDQW GHSUHVVLRQ SULRU WR VXUJHU\ 
KDV EHHQ IRXQG WR EH DVVRFLDWHG ZLWK SRRUHU RXWFRPHV UHJDUGLQJ TXDOLW\ RI OLIH DQG 
WKH PDMRULW\ RI SDWLHQWV ZKR DUH GHSUHVVHG EHIRUH VXUJHU\ DOVR DUH GHSUHVVHG 
SRVWVXUJLFDOO\ &RQVHTXHQWO\ SDWLHQWV PD\ EHQHILW IURP LQWHUYHQWLRQV WDUJHWLQJ 
GHSUHVVLRQ %UXQDXOW HW DO  'HFLVLRQV UHJDUGLQJ SRVWSRQLQJ WUHDWPHQW PXVW 
EH PDGH LQGLYLGXDOO\ 0RUH PXOWLGLVFLSOLQDU\ WHDP ZRUN LV QHHGHG LQ RUGHU WR VXSSRUW 
SDWLHQWV &OLQLFLDQV FRXOG DOVR EHQHILW IURP XVLQJ VWUXFWXUHG TXHVWLRQQDLUHV VXFK DV 
WKH 24/4 SULRU WR WUHDWPHQW DV WKH\ HIIHFWLYHO\ LQIRUP FOLQLFLDQV RI SDWLHQWV· 
  
FRQFHUQV 6RQJ 	 <DS  3V\FKRORJLFDO VXSSRUW IRU SDWLHQWV FRXOG DOVR EH 
EHQHILFLDO LQ WKH SURFHVV RI DGMXVWLQJ WR FKDQJHV LQ DSSHDUDQFH DV PDQ\ SDWLHQWV ILQG 
LW GLVWUHVVLQJ /LGGOH HW DO  8QGHUVWDQGLQJ WKH ULVN IDFWRUV IRU SRRUHU 
SRVWRSHUDWLYH RXWFRPH LV LPSRUWDQW IURP WKH VWDQGSRLQW RI RIIHULQJ SDWLHQWV WKH 
WUHDWPHQW DQG VXSSRUW WKH\ QHHG 
 0HWKRGRORJLFDODVSHFWV
 
7KH UHVXOWV RI WKH FXUUHQW VWXG\ VHHP TXLWH VWUDLJKWIRUZDUG EHIRUH WUHDWPHQW 
SDWLHQWV· SV\FKRVRFLDO ZHOOEHLQJ LV ORZHU WKDQ WKH FRQWUROV· LQ VRPH DVSHFWV EXW 
LPSURYHV GXULQJ WUHDWPHQW DQG DIWHU WUHDWPHQW LV DW OHDVW HTXDO WR WKDW RI FRQWUROV 
+RZHYHU D FORVHU H[DPLQDWLRQ UHYHDOV D QXPEHU RI FDYHDWV )LUVW RI DOO DOWKRXJK WKH 
SUHVHQW VWXG\ IRXQG VWDWLVWLFDOO\ VLJQLILFDQW LPSURYHPHQWV LQ PDQ\ PHDVXUHV DUH 
WKHVH FKDQJHV FOLQLFDOO\ LPSRUWDQW LQ SDWLHQWV· OLYHV" ,Q SUHYLRXV VWXGLHV RI TXDOLW\ RI 
OLIH EXW ZLWK FDQFHU DQG RUDO XOFHU SDWLHQWV D ² FKDQJH LQ WKH LQVWUXPHQW UDQJH 
KDV EHHQ VXJJHVWHG WR EH FOLQLFDOO\ VLJQLILFDQW +D\UDQ 0XPFX ,QDQF (UJXQ 
'LUHVNHQHOL  -RKQ 5HLVVPDQ 6]HQWSpWHU\ 	 6WHHOH  5LQJDVK 2·6XOOLYDQ 
%H]MDN 	 5HGHOPHLHU  ,Q WKLV SURVSHFWLYH VWXG\ WKH FKDQJH LQ WKH 
RUWKRJQDWKLF TXDOLW\ RI OLIH VFRUHV ZDV ODUJHU WKDQ WKH VXJJHVWHG SHUFHQWDJH ZKLFK 
LQ WKH FDVH RI 24/4 ZRXOG EH ² SRLQWV :LWK UHJDUG WR HIIHFW VL]HV LQ WKH SUHVHQW 
VDPSOH WKH ODUJHVW HIIHFW VL]HV IURP EHIRUH WUHDWPHQW WR RQH \HDU DIWHU VXUJHU\ ZHUH 
IRXQG IRU RUDO IXQFWLRQ IDFLDO DHVWKHWLFV DQG IDFLDO ERG\ LPDJH ZKLOH WKH HIIHFW VL]HV 
UHJDUGLQJ PHDVXUHV RI VHOIHVWHHP SV\FKRORJLFDO IOH[LELOLW\ DQG WKH JHQHUDO 
V\PSWRPDWLF LQGH[ RI WKH 6&/ ZHUH VPDOO 
,Q SUHYLRXV VWXGLHV RUWKRJQDWKLF WUHDWPHQW KDV EHHQ IRXQG WR LPSURYH GLIIHUHQW 
DVSHFWV RI TXDOLW\ RI OLIH DV GHVFULEHG DERYH +RZHYHU DFFRUGLQJ WR WKH UHVXOWV RI 
6WXG\ ,,, DQG WKH UHVXOWV RI -RKDO HW DO  SDWLHQWV· TXDOLW\ RI OLIH GHFUHDVHV DIWHU 
WKH EHJLQQLQJ RI RUWKRGRQWLF WUHDWPHQW ,Q WKH SUHYLRXV VWXGLHV HJ %UXQDXOW HW DO 
 (PDGLDQ 5D]YDGL HW DO  .XUDEH HW DO  WKH EDVHOLQH PHDVXUHV ZHUH 
REWDLQHG EHIRUH VXUJHU\ EXW WKH WLPH IUDPH ZDV QRW GHVFULEHG LQ GHWDLO DQG LQ WKH 
VWXG\ E\ 0XUSK\ HW DO  EDVHOLQH PHDVXUHV ZHUH FROOHFWHG GXULQJ WKH 
SUHVXUJLFDO RUWKRGRQWLF WUHDWPHQW 7KHUHIRUH LW LV SRVVLEOH WKDW WKH EDVHOLQHV RI WKHVH 
VWXGLHV ZHUH QRW ´WUXHµ EDVHOLQHV /LGGOH HW DO  7KXV WKH UHVXOWV RI SUHYLRXV 
VWXGLHV PD\ QRW UHYHDO ZKHWKHU TXDOLW\ RI OLIH LPSURYHV IURP SUHWUHDWPHQW OHYHOV 
7KH LQVSHFWLRQ RI HIIHFW VL]HV VWUHVVHV WKH LPSRUWDQFH RI EDVHOLQH VHOHFWLRQ )RU 
  
H[DPSOH ZLWK UHJDUG WR VHOIHVWHHP DQG SV\FKRORJLFDO IOH[LELOLW\ ODUJHU HIIHFW VL]HV 
LQ WKH SUHVHQW VDPSOH ZRXOG KDYH EHHQ REWDLQHG LI WKH EDVHOLQH KDG EHHQ FKRVHQ WR 
FRUUHVSRQG WR 7 2Q WKH FRQWUDU\ HIIHFW VL]HV UHJDUGLQJ IRU H[DPSOH ERG\ LPDJH 
DQG IDFLDO ERG\ LPDJH ZRXOG LQ WKDW FDVH KDYH EHHQ VPDOOHU  
2QH SRVVLEOH UHDVRQ IRU WKH GLVFUHSDQFLHV EHWZHHQ WKH FXUUHQW DQG RWKHUV· UHVXOWV 
PD\ EH UHODWHG WR VWXG\ GHVLJQ LH SURVSHFWLYH VWXGLHV YV FURVVVHFWLRQDO RU 
UHWURVSHFWLYH VWXGLHV +RZHYHU DOVR WKH FURVVVHFWLRQDO UHVXOWV RI 3DORPDUHV HW DO 
 VXJJHVW WKDW ERWK FRQGLWLRQVSHFLILF DQG RUDO KHDOWKUHODWHG TXDOLW\ RI OLIH DUH 
EHWWHU LQ SDWLHQWV WUHDWHG IRU WKHLU GHQWRIDFLDO GLVFUHSDQFLHV WKDQ LQ SDWLHQWV QRW \HW 
WUHDWHG )XUWKHUPRUH WKH GLIIHUHQFHV LQ UHVXOWV PD\ EH UHODWHG WR VHOHFWLRQ FULWHULD 
IRU RUWKRJQDWKLF WUHDWPHQW ,Q )LQODQG FULWHULD IRU RUWKRJQDWKLF WUHDWPHQW ZLWKLQ 
SXEOLF KHDOWKFDUH HPSKDVL]H IXQFWLRQDO DVSHFWV 7KXV SDWLHQWV ZKR DUH PDLQO\ 
FRQFHUQHG DERXW WKHLU DSSHDUDQFH DUH QRW LQFOXGHG LQ RXU VDPSOH   
$V QRWHG LQ 6WXG\ , DSSHDUDQFH LV DQ LPSRUWDQW IDFWRU LQ RUWKRJQDWKLF WUHDWPHQW 
,QGHHG WKH UHVXOWV RI 6WXG\ ,, VXJJHVW WKDW VHOISHUFHLYHG GHQWDO DSSHDUDQFH 
GLIIHUHQWLDWHV SDWLHQWV LQWR JURXSV RI ORZHU DQG KLJKHU TXDOLW\ RI OLIH +RZHYHU WKLV 
ZDV QRW WKH FDVH ZLWK REMHFWLYHO\ DVVHVVHG GHQWDO DSSHDUDQFH WKDW FRXOG QRW 
GLIIHUHQWLDWH SDWLHQWV DV ZHOO DV VXEMHFWLYH DVVHVVPHQWV ,W PD\ DOVR EH WKDW WKH ZLGH 
UDQJH RI UHVXOWV UHSRUWHG LQ 6WXG\ ,,, FRXOG WR VRPH H[WHQW EH H[SODLQHG E\ WKH 
GLIIHUHQFHV LQ VHOISHUFHLYHG GHQWDO DSSHDUDQFH UHSRUWHG LQ 6WXG\ ,, 8QIRUWXQDWHO\ 
WKH VPDOOHU QXPEHU RI SDWLHQWV LQ WKH ODVW GDWD FROOHFWLRQ SRLQW OLPLWHG IXUWKHU 
DQDO\VHV 
 6WUHQJWKVDQGOLPLWDWLRQV
 
7KH PDLQ VWUHQJWK RI WKLV VWXG\ UHODWHV WR WKH SURVSHFWLYH VWXG\ GHVLJQ ZLWK FRQWUROV 
(VSHFLDOO\ SURVSHFWLYH VWXGLHV RI VHOIHVWHHP DQG ERG\ LPDJH WKDW LQFOXGH ERWK 
RUWKRJQDWKLF SDWLHQWV DQG FRQWUROV DUH ODFNLQJ 7KHUHIRUH WKHVH UHVXOWV EULQJ QHZ 
LQIRUPDWLRQ DERXW FKDQJHV LQ VHOIHVWHHP GXULQJ WUHDWPHQW  
6HFRQGO\ WKH FXUUHQW VWXG\ SDWLHQWV· H[SHULHQFHV ZHUH FROOHFWHG WKURXJK GLDULHV 
7R SUHVHQW NQRZOHGJH LQ DGGLWLRQ WR WKH FXUUHQW VWXG\ RQO\ WKH VWXG\ E\ 3KLOOLSV 
HW DO  KDV JDWKHUHG GDWD XVLQJ GLDULHV 3DWLHQWV· UHVSRQVHV WR WKH TXHVWLRQV LQ 
WKH GLDULHV DUH WKRXJKW LQWHUSUHWHG WR UHIOHFW WKHLU FXUUHQW VWDWHV ZKHUHDV LQ 
TXHVWLRQQDLUHV SDWLHQWV W\SLFDOO\ KDYH WR DVVHVV WKHLU ZHOOEHLQJ UHWURVSHFWLYHO\ ,Q WKH 
FXUUHQW VWXG\ DV D ZKROH QR GLIIHUHQFHV LQ GDLO\ HPRWLRQ LQWHQVLWLHV ZHUH IRXQG 
  
DOWKRXJK WKH TXHVWLRQQDLUHV XVHG LQ WKH FXUUHQW VWXG\ GHWHFWHG FKDQJHV $ UHFHQW 
PRGHO RI SHUVRQDOLW\ WUDLWV 5REHUWV  SRLQWV RXW WKDW UHVSRQVHV WR WKHVH JOREDO 
PHDVXUHV DUH DIIHFWHG E\ RQH·V PRRG DQG VXJJHVWV WKDW FRQWLQXRXV DVVHVVPHQW RI 
VWDWHV LV SUHIHUDEOH LQVWHDG RI UHWURVSHFWLYH TXHVWLRQQDLUHV $QRWKHU UHFHQW DUWLFOH 
VXJJHVWHG WKDW VXVWDLQDEOH LPSURYHPHQWV LQ GDLO\ DIIHFW VKRXOG QRW EH H[SHFWHG 
IROORZLQJ RUWKRJQDWKLF WUHDWPHQW DV SHRSOH WHQG WR DGDSW WR FKDQJHV LQ WKHLU OLIH 
FLUFXPVWDQFHV DQG WKH EHQHILWV RI WKHVH FKDQJHV RQ SV\FKRORJLFDO ZHOOEHLQJ DUH 
WKXV VKRUWWHUP $VKWRQ-DPHV 	 &KHPNH'UH\IXV  ,Q WKH IXWXUH GLDULHV 
VKRXOG EH XVHG PRUH IUHTXHQWO\ LQ VWXGLHV RQ RUWKRJQDWKLF SDWLHQWV LQ RUGHU WR DGG 
RXU XQGHUVWDQGLQJ RI WKHVH LVVXHV 0RUHRYHU DSSOLFDWLRQ RI JHQHUDO PHDVXUHV RI 
ZHOOEHLQJ LQ DGGLWLRQ WR FRQGLWLRQVSHFLILF PHDVXUHV LQFUHDVHV NQRZOHGJH RQ 
ZKHWKHU LPSURYHPHQWV LQ FRQGLWLRQVSHFLILF PHDVXUHV KDYH DQ HIIHFW RQ ZHOOEHLQJ 
LQ JHQHUDO 
+RZHYHU WKLV VWXG\ DOVR KDV LWV OLPLWDWLRQV $ FRQVLGHUDEOH QXPEHU RI SDWLHQWV 
GURSSHG RXW DIWHU EDVHOLQH PHDVXUHV WKXV UHGXFLQJ WKH VDPSOH VL]H 'XH WR WKH VPDOO 
QXPEHU RI UHVSRQGHQWV LQ WKH ODVW GDWD FROOHFWLRQ SKDVH LW ZDV QRW SRVVLEOH WR 
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